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EXECUTIVE SUMMARY

BACKGROUND

This limited field investigation (LFI) report summarizes the data collection and
analysis activities conducted during the 100-BC-1 Source Operable Unit LFI and the
associated qualitative risk assessment (QRA), and makes recommendations on the continued
candidacy of high-priority sites for interim remedial measures (IRM). The results and
recommendations presented in this report are generally independent of future land use
scenarios. This report is unique in that it is based on Hanford-specific agreements discussed
in the Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)
(Ecology et al. 1990), the Hanford Site Baseline Risk Assessment Methodology (HSBRAM)
(DOE-RL 1993a), the Remedial Investigation/Feasibility Study Work Plan for the 100-BC-]
Operable Unit (DOE-RL 1992a), and the Hanford Past-Practice Strategy (HPPS) (DOE-RL
1991), and must be viewed in this context. The HPPS, described and justified in The
Hanford Federal Facility Agreement and Consent Order Change Package, dated May 16,
1991 (Ecology et al. 1991), emphasizes initiating and completing waste site cleanup through
interim actions.

7 77 "A'LFI Report is required, in-accordance with ihie HPPS, when waste sites are to be

considered for IRMs. The purpose of the report is to identify those sites that are
recommended to remain as candidates for IRMs, provide a preliminary summary of site

---characterization -studies; refine-the conceptual model as needed, identify contaminant- and

location-specific applicable or relevant and appropriate requirements (ARARs), and provide a
qualitative assessment of the risks associated with the sites. This assessment includes
consideration of whether contaminant concentrations pose an unacceptable risk that warrants
action through IRMs. An IRM is defined by the HPPS in broad terms and is not restricted
to limited- or near-term actions. Interim remedial measures are intended to achieve
remedies that are likely to lead to a final Record of Decision (ROD). The final decision to
conduct an IRM will rely on many factors inciuding risk, ARARs, future land use, point of
compliance, time of compliance, a bias-for-action, and the threat to human health and the
environment.

The unit managers assigned all known and suspected areas of contamination in the
100-BC-1 Operable Unit either a high- or low-priority, as listed in Table ES-1. The
classification of sites was based on the collective knowledge of the three parties and
information contained in existing work plans. The site classification decisions were made
during joint meetings with the three parties and are documented by meeting minutes that are

—-part of the administrative record.---Sites classified as high-priority pose risk(s) through one or

more pathways sufficient to recommend a streamlined action via an IRM. Low-priority sites
do not pose risks sufficient to recommend streamlining.

The 100-BC-1 Operable Unit is one of three operable units associated with the 100
B/C Area at the Hanford Site. The 100-BC-1 and 100-BC-2 operable units address
contaminant sources while the 100-BC-5 Operable Unit addresses contamination present in
the underlying groundwater. The 100-BC-1 Operable Unit encompasses approximately

ES-1



P
Bt

E:T‘\
it
[ 2al
L
e

Wi L
i

£,

DOE\RL-93-06, Rev. 0

1.8 km? (0.7 mi®) and is located immediately adjacent to the Columbia River shoreline. In
general, it contains waste units associated with the original plant facilities constructed to
support B Reactor operation, as well as the cooling water retention basin systems for both B
and C Reactors. Currently, the only active facilities in the 100-BC-1 Operable Unit are
those that extract and treat water from the Columbia River and transport that water to other
100 Area and 200 Area facilities.

The 100-BC-1 LFI began the investigative phase of the remedial investigation for a
select number of high-priority sites. The LFI was performed to provide additional data
needed to support selection, design and implementation of IRMs, if needed. The LFI
included data compilation, non-intrusive investigations, intrusive investigations at five
high-priority sites, summarization of 100 Area aggregate studies, and data evaluation.

INVESTIGATION RESULTS

Three methods of intrusive investigation were used in the LFI: boreholes were
drilled, test pits were excavated, and surface soils were sampled. The samples submitted for
laboratory analysis. Boreholes were surveyed for radiological contamination using downhole
geophysical techniques to further delineate the locations and levels of contaminants.
Materials removed from the boreholes and test pits were screened in the field for volatile
organic compounds and radionuclides to assist in selection of sample intervals. Analytical
data were validated. All data associated with the LFI were evaluated.

Five sites were intrusively investigated: 116-B-1, 116-B-2, 116-B-3, 116-B-5, and
116-C-5. Boreholes were drilled and sediments sampled at 116-B-1, 116-B-2, 116-B-3, and
116-B-5. Test pits were excavated and sediments and sludge sampled at 116-C-5. Vadose
zone sediments from 100-BC-5 monitoring well boreholes near sites 116-B-2, 116-B-13,
116-C-1, and south of 116-C-5 were also sampied and analyzed.

Radiological contamination is the primary concern as confirmed through this study.
The principal radionuclides are ®Co, *Sr, *’Cs, '“Eu, *“Eu, 89240py and #*!'Am. The
highest concentrations of radionuclides were found in 116-C-5 retention basin sludge
samples. Metals contamination was found principally and in the highest concentrations at
the 116-C-S retention basin. The maximum concentrations of metals in 116-C-5 samples
were: Cr - 609 mg/kg, Pb - 564 mg/kg, Cu - 46.8 mg/kg, Hg - 4.3 mg/kg, and
Zn - 309 mg/kg. Concentrations of Cr exceed a potential soit ARAR, Model Toxics Control
Act (MTCA) Method B concentrations. Semi-voiatile organic compounds were detected in
low concentrations, i.e., below the contract required quantitation limits. Volatile organic
compounds, while detected, were generally low in concentration or likely are laboratory
artifacts. Contaminant concentrations and locations determined through the intrusive
investigation generally confirm historical information such as documented in Dorian and
Richards (1978). The remaining high-priority sites in the 100-BC-1 Operable Unit were
evaluated using data from analogous facilities in the 100 Areas. No 100-BC-1 sites showed
contamination that would warrant an expedited response action (ERA).
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QUALITATIVE RISK ASSESSMENT

A QRA was performed for the high-priority sites. Conservative assumptions such as

highest reported contaminant levels from either the LFI or historical data base were utilized.
The QRA provides estimates of human heaith risks assuming either low-frequency or
high-frequency use and includes considerations such as the attenuation of external dose

"""" - == —provided-by layers-of clean gravel-fill that-overlie.many sites_ The QRA identifies the major
human health risk to be external exposure from the radionuclides ®Co, '*'Cs, “2Eu, and
%E;. The QRA also provides environmental hazard quotient (EHQ) risk estimates for many
of the 100-BC-1 high-priority sites.

[IRM RECOMMENDATIONS

¥
g‘:‘é@ The 100-BC-1 high-priority sites were evaluated using the following criteria to

K':% identify sites recommended to continue as an IRM candidates; a detailed discussion of the

e criteria is provided in Section 5.2 of this report:

5= . The QRA provides risk estimates for human health and the EHQ ratings. Sites
= with high or medium risks to human health for the low-frequency use scenario

or are recommended to continue as IRM candidates. High risk corresponds to
an incremental cancer risk (ICR) > 1E-02. Medium risk corresponds to an
ICR between 1E-04 and 1E-02. Low risk corresponds to an ICR between
1E-06 and 1E-04. Very low risk corresponds to an ICR of <1E-06. Sites
with an EHQ rating > 1 are also recommended to continue as IRM candidates.

. If contaminants at the waste site exceed a chemical-specific ARAR, that site is
recommended to continue as an IRM candidate. The Washington State MTCA
Method B concentrations are potential ARARs for soil contamination, as
discussed in Section 3-25 of this report and in the 100 Area Feasibility Study,
Phases 1 and 2 (DOE-RL 1992e). Model Toxics Control Act Method B
regulatory limits for soil contaminant concentrations are utilized because they
are the standard method and are conservative.

o If LFI resuits indicate that a site is a current source of groundwater
contamination then the site is recommended to continue as an IRM candidate.

. The conceptual model for the waste site inciudes sources of contamination,
‘types -of contaminants, affected -media, known and potential routes of
migration, known or potential human and environmental receptors, and the
general understanding of the site structure/process. If the conceptual model of
the site is found to be incomplete, collection of data needed to complete the
model through limited field sampling is recommended. Sites with incomplete
conceptual models are recommended to continue as IRM candidates.
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. The potential for the contaminants at a site to be reduced by natural
attenuation, e.g., radioactive decay by the year 2018, may be a consideration
for sites where the excess risk is caused by external exposure from
radionuclides with half lives of less than 30 years. This is not a consideration
for sites where multiple exposure pathways drive the risk.

Table ES-2 presents the evaluation of the high-priority waste sites using the above
criteria, and the site-specific IRM candidate recommendations. The following sites are

recommended to continue as IRM candidates:

. 116-B-1, 116-B-5, 116-B-11, 116-C-5, 116-C-1, 116-B-7, 132-B-6, 132-C-2,
Process Effluent Pipelines, 116-B-13 and 116-B-14, 116-B-4, and 116-B-12.

Burial grounds, i.e., sites 118-B-5, 118-B-7, and 118-B-10, are recommended as IRM
candidates, as per the HPPS and negotiations with the Tri-Parties.

The 116-B-9 and 116-B-10 sites are recommended to continue as IRM candidates
while data are collected to complete their conceptual models. Additional limited sampling is
recommended at these sites. Once the conceptual models are completed the sites should be
reevaluated to consider their continued candidacy for IRMs.

The 116-B-2, 116-B-3, 116-B-6A, 116-B-6B, 128-B-3, and 126-B-2 sites are not
recommended to continue as IRM candidates because human and ecological risks are low,
soil contamination does not exceed ARARs, there is no impact to groundwater, and natural
attenuation will further reduce site risks. Action at these sites may be deferred until final

remedy selection.
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~ Table ES-1 - 100-BC-1 Operable Unit High-Priority Sites and Low-Priority Facilities

High-Priority Sites

Low-Priority Sites

116-B-1 Trench”

116-C-1 Trench*

116-B-11 Retention basin*

116-C-5 Retention basin™

116-B-2 B-reactor fuel storage basin trench’
116-B-3 Pluto crib”

116-B-5 Maintenance shop and decon pad crib”
116-B-7 Process effluent outfall™

132-B-6 Process effluent outfall”

132-C-2 Process effluent outfall”

Process pipe (sludge)”

Procass pipe (soil)”

116-B-13/14 Retention basin sludge trenches”
118-B-5 Ball 3x burial ground

116-B-6B Crib*

"116-B-4 Dummy decontamination french drain®

116-B-9 French drain
116-B-10 Dry well

116-B-12 Crib*

118-B-7 Soiid waste burial site
132-B-4/5 Demolished facility

1 . bt
116-B-6A Crib

118-B-10 Solid waste burial ground
128-B-3 Bumn Pit
126-B-2 Clearweils

1607-B1 Septic system

1607-B2 Septic system

1607-B3 Septic system

1607-B4 Septic system

1607-BS Septic system

1607-B6 Septic system

1607-B7 Septic system

1716-B Gas station/garage area
Underground chemical tanks
Coal ash storage yard

Electrical facilities

120-B-1 Battery acid sump
126-B-1 Ash pit

126-B-3 Coal pit demolition and inert waste
128-B-1 Burning pit

128-B-Z Sand blast disposal site
183-B Fiiter plant

118-B-9 Storage building

* = Additional sampling conducted as part of a limited field investigation

*+ = Additional data from an analogous facility

¢ = Selected sites in 100-BC-1 and 100-BC-2 sampled for contamination by polychlorinated biphenyl

EST-1




Fay §
Bt

e

B

DOE\RL-93-06, Rev. 0

Table ES-2 IRM Recommendations for 100-BC-1 High-Priority Sites

Waste Site Qualitative Risk Conceplual Exceeds Probable Potentiat RM
Asscssment Model ARAR Current for Natural Candidate
Impact on Altenuation yes/no
Low- EHQ Groundwaler by 2018
frequency >t
scenario
—

116-B-1 low no adequate no yes yes yes
116-B-2 low no adequate no no yes no
116-B-3 low no adequate no no yes no
116-B-5 low yea adequate no no yes yes
116-C-5 medium yes adequate yes yes no yes
116-C-1 medium no adequate yes yes yes yes
116-B-11 high yes adequate yes yes no ves
116-B-7, 132-B-6, medium - adequate no no no yeu
and 132-C-2
Process Pipe high yes adequate yes yes no yes
(sludge) .
Process Pips (soil) low no adequate no yes no yes
116-B-13/14 medium yes adequate yes. yos no yes
116-B-6A low - adequate no no no no
116-B-6B very low no adequate no no no no
116-B-4 medium - adequate no no yes yes
116-B-9 low - incompiete” unknown” no unknown” yes®
116-B-10 high - incomplets’ unknown® no unknown’ yes”
116-B-12 medinm adequate no yes no yes
132-B-4 and 132-B-5 very low ycs adequate no yes no yes
123-B-3 low - adequate no no no no
126-B-2 low - adequate no no no no
118-B-5, 118-B-7, and 118-B-10 Burial grounds yes

EHQ = Environmental Hazard Quotient calculated by the qualitative ecological risk assessment

- = Not rated by the qualitative ecological risk assessment

* = Data needed conceming nature and vertical extent of contamination, site remains an IRM candidate

until data are available.

ARAR = Applicable or Relevant and Appropriate Requirement, specifically the Washington state Model

Toxics Control Act Method B concentration values for soils
IRM = interim remedial measures

EST-2
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ARAR

~ASTM

CERCLA
CLP
CMS
CRDL
CRQL
DOE
Ecology
EHQ
EIl
EPA
ERA
FS
GPR
HCRL
HEIS
HPGe
HPT
HQ
HSBRAM
HPPS
ICR
IRM
LFI
LOEL
MTCA
NHPA
NOEL
OvM
PCB
PID
PNL
QC
QRA
RCRA
RFI

RI
RLS
ROD
SARA
semi-vol
sG
SSO
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ACRONYMS

applicable or relevant and appropriate requirements

American Society for Testing and Materials

Comprehensive Environmental Response Compensation and Liability Act

Contract Laboratory Program

corrective measures study

contract required detection limit

contract required quantitation limit

U.S. Department of Energy

Washington State Department of Ecology
environmental hazard quotient
Environmental Investigation Instruction
U.S. Environmental Protection Agency

_ expedited response action

feasibility study

ground penetrating radar

Hanford Cultural Resources Laboratory
Hanford Environmental Information System
high purity germanium

Health Physics Technician

hazard quotient

Hanford Site Baseline Risk Assessment Methodology -
Hanford Past-Practice Strategy
incremental cancer risk

interim remedial measure

limited field investigation

lowest observable effect level

Model Toxics Control Act

National Historic Preservation Act

no observable effects level

organic vapor monitor

polychlorinated biphenyl

photoionization detector

Pacific Northwest Laboratories

quality control

qualitative risk assessment

Resource Conservation and Recovery Act
RCRA facility investigation

remedial investigation

radiation logging system

Record of Decision

Superfund Amendments and Reauthorization Act
semi-volatile organic compound

specific gravity

Site Safety Officer

iii
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ACRONYMS {cont)

target analyte list
to-be-considered
trichloroethylene

target compound list

Upper Threshold Limit

volatile organic compound
Westinghouse Hanford Company
x-ray fluorescence

iv
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As
Ba
Cd
Cr
Cu
Fe
Hg
Mg
Mn
Na
Ni
Pb
Si

Zn
Zr
‘H

14C
Na

Mn
BCo
$Fe

ER Y

63Ni
65 Zn
Sr
®Tc
PZr
103Ru

IOGRu

134~ .
LW

137C 5
140Ba
141 ce
lMCe
lSZEu
*Eu
lSSEu
226Ra
228Th
235U

arsenic
barium
cadmium
chromium
copper
iron
mercury
magnesium
manganese
sodium
nickel

lead
silicon
thorium

zirconium
tritium
beryllium-7
carbon-14
sodium-22
potassium
manganese-54
cobalt-58
iron-59
cobalt-60
nickel-63
zinc-65
strontium-90
technetium-99
zirconium-99
ruthenium-103
ruthenium-106
cesium-134
cesium-137
barium-140
cesium-141
cesium-144
europium-152
europium-154
europium-155
radium-226
thorium-238
uranium-235
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CHEMICAL ABBREVIATIONS
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238Pu
238U
239!240Pu

24lAm

CHEMICAL ABBREVIATIONS (cont)

plutonium-238
uranium-238
plutonium-239/240
americium-241
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1.0 INTRODUCTION

This limited field investigation (LFI) Report summarizes the data collection and

" analysis activities conducted during the 100-BC-1 Source Operabie Unit LFI and the

Qualitative Risk Assessment of the 100-BC-1 Source Operable Unit, (WHC 1993a). A LFI
report is required, in terms of the Hanford Past-Practice Strategy (HPPS) (DOE-RL 1991),
when waste sites are to be considered for interim action as interim remedial measures (IRM).
The purpose of the report is to identify those sites that are recommended to remain as
candidates for IRMs, provide a preliminary summary of site characterization studies, to
refine conceptual model as needed, identify contaminant- and location-specific applicable or
relevant and appropriate requirements {ARARs), and provide a qualitative assessment of the
risks associated with the sites. This assessment includes consideration of whether
contaminant concentrations pose an unacceptable risk that warrants action through interim
remedial measures. These objectives are described fully in the Remedial
Investigation/Feasibility Study Work Plan for the 100-BC-1 Operable Unit (DOE-RL 1992a).

The work plan (DOE-RL 1992a) divides the site characterization activities into 12
tasks. These are subjects of the LFI summary of characterization studies. Table 1-1 lists the
12 characterization tasks and how each is addressed in the LFI report. :

== - In-order io limit the size of the report and improve its readability, reliance is placed

on the referral to other documents for specific details. This document is unique-in that it is
based on Hanford-specific agreements discussed in the Hanford Federal Facility Agreement
and Consent Order (Tri-Party Agreement) (Ecology et al. 1990), the HPPS, the Hanford Site
Baseline Risk Assessment Methodology (HSBRAM) (DOE-RL 1993a), and the Remedial
Investigation/Feasibility Study Work Plan for the 100-BC-1 Operable Unit (DOE-RL 1992a)
and must be viewed in this context. An IRM, for example is defined in broad terms and is

_not restricted to limited or near term actions. It aillows for interim action with the final goal

of achieving final action levels. Indeed, an IRM may not be decided upon, if it is likely not

- to lead to a final Record of Decision (ROD). A qualitative risk assessment (QRA) is used

only to assess risk for an IRM determination and is not intended to define current risk or
baseline risk in a traditional sense. The final deciston to conduct an IRM will rely on many
factors including the QRA, ARARs, future land use, point of compliance, time of

~compharice, a bias-for-action, and-the-threat to tiuman health and the environment including

the threat to groundwater.
1.1 SITE BACKGROUND

The 100-BC-1 Operable Unit is one of three operable units associated with the 100
B/C Area at the Hanford Site. The 100-BC-1 Operable Unit and 100-BC-2 Operable Unit
are source operable units, which are composed of waste sites. The 100-BC-1 waste sites are
those liquid and sludge disposal sites generally associated with operation of the B Reactor.
The third operable unit, 100-BC-5, is the groundwater operable unit.

1-1
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The geographical area associated with the 100-BC-1 Operable Unit is located
immediately adjacent to the Columbia River shoreline. In general, it contains waste units
associated with the original plant facilities constructed to support B Reactor operation, as
well as the cooling water retention basin systems for both B and C Reactors. Figure 1-1
shows the approximate boundaries of the 100-BC-1 Operable Unit as defined by the waste
units it includes, and its location with respect to the other operable units. The
100-BC-1 Operable Unit encompasses approximately 1.8 km? (0.7 mi®). It lies
predominantly within Section 11, the southern portion of Section 2, and the western portion
of Section 12 of Township 13N, Range 25E. It is bound by North American Datum 1983
(NAD 83) metric Washington State plane north/south coordinates N144300 and N145650 and

east/west coordinates E564500 and ES66680.

The 100 B/C Area contains two reactors: the B Reactor associated with the
100-BC-1 Source Operable Unit and the C Reactor associated with the 100-BC-2 Source
Operable Unit. The B Reactor, constructed in 1943, operated from 1944 through 1968,
when it was retired from service. The C Reactor, constructed in 1951, operated from 1952
until 1969, when it also was retired from service. The C Reactor shared some of the
ancillary facilities constructed for the B Reactor, such as the river water pump house and

reservoir and the inert gas system.

Currently, the only active facilities within the boundaries of the 100-BC-1 Operable
Unit are the 181-B river pump house, located in the northwest corner of 100-BC-1, the
182-B water reservoir and pump house, and part of the water transport system. River water
is delivered by pipeline to the 200 Area to the south and to some of the other 100 Area
facilities. The water is referred to as "export” water.

The 100-BC-S Groundwater Operable Unit is described in the Remedial
Investigation/Feasibility Study Work Plan for the 100-BC-5 Operable Unit (DOE-RL 1992b).
The results of a recently completed LFI for the 100-BC-5 Operabie Unit are presented in the
Limited Field Investigation Report for the 100-BC-5 Operable Unit, (DOE-RL 1993b). The
following summary of groundwater information is from that LFI. Groundwater in the
100 B/C Area flows in a northerly direction towards the Columbia River. The depth to
groundwater at high river stage ranges from 22.89 m (75.1 ft) in well 199-B4-4, located near
the B Reactor, to 15.06 m (49.41 ft) in well 199-B3-47, located due north of the 116-B-14
sludge disposal trench. The estimated hydraulic conductivities in the uppermost aquifer
range from 2 x 102 cm/s (50 f/d) to 5 x 107 cm/s (15 ft/d). The 100-BC-5 QRA (WHC
1993b) human health risk assessment identified bis(2-ethylhexyl) phthalate, “C, *Sr, *Tc,
and *H as contaminants of concern. The environmental risk assessment for aquatic toxicity
for fish from non-radioactive contaminants indicated that aluminum, Cr (hexavalent), Fe, Pb,
Hg, and bis(2-ethylhexyl) phthalate exceeded either an acute or chronic toxicity value.
Because groundwater contamination in the 100-BC-5 Operable Unit may impact the Columbia
River, the potential impact of 100-BC-1 Source Operable Unit waste sites on groundwater is
an important consideration when recommending IRMs.
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1.2 THE HANFORD PAST-PRACTICE STRATEGY AND THE 100-BC-1 LFI

The signatories to the Tri-Party Agreement (Ecology et al. 1990), i.e., the U.S.
Department of Energy (DOE), U.S. Environmental Protection Agency (EPA), and
Washington State Department of Ecology (Ecology), recognized the need for a new strategy
of Resource Conservation Recovery Act/Comprehensive Environmental Response

" Compensation and Liability Act (RCRA/CERCLA) integration to provide greater uniformity
“in the applicability of requirements to the Hanford Site. - Additionally, the signatories agreed

that proceeding with the traditional CERCLA approach would likely require too much time
and too large a portion of a limited budget be spent before actual cleanup would occur.
Another motivation for a new strategy was the need to coordinate past-practice investigations
with RCRA closure activities since some operable units contain RCRA treatment storage and
disposal facilities. This new strategy, the HPPS, is described and justified in The Hanford
Federal Facility Agreement and Consent Order Change Package (Ecology et al. 1991).

In response to the above concerns, the three parties have decided to manage and
implement all past-practice investigations under one characterization and remediation
strategy. In order to enhance the efficiency of ongoing remedial investigation /feasibility
study (RI/FS) and RCRA facility investigation/corrective measures study (RFI/CMS)
activities at the 100 Area of the Hanford Site, and to expedite the ultimate goal of cleanup,
more emphasis will be placed on initiating and completing waste site cleanup through interim
actions.

This strategy streamlines the past-practice remedial action process and provides new
concepts for:

. Accelerating decision-making by maximizing the use of existing data consistent
with data quality objectives.

. Undertaking expedited response actions (ERA) and/or IRMs, as appropriate, to
either remove threats to human health and welfare and the environment, or to
reduce risk by reducing toxicity, mobility, or volume of contaminants.

The HPPS describes the concepts and framework for the RI/FS process in a manner
that has a bias-for-action through optimizing the use of interim actions, culminating with
decisions on final remedies on both an operable unit and 100 Area aggregate scale. The
strategy focuses on reaching early decisions to initiate and complete cleanup projects,
maximizing the use of existing data, coupled with focused short-time-frame investigations,
where necessary. As more data become available on contamination problems and associated
risks, the details of the longer term investigations and studies will be better defined.

Figure 1-2 is a decision flow chart that shows the HPPS process. The strategy
includes three paths for interim decision-making and a final remedy-selection process for the
operable unit that incorporates the three paths and integrates sites not addressed in those
paths. An important element of this strategy is the application of the observational approach,
in which characterization data are collected concurrently with cleanup.

1-3
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As shown on Figure 1-2, the three paths for interim decision-making are:

° An ERA path, where an existing or near-term unacceptable heaith or
environmental risk from a site is determined or suspected, and a rapid
response is necessary to mitigate the problem.

. An IRM path, where existing data are sufficient to formulate a conceptual
model and perform a QRA. If a decision is made to proceed with an IRM, the
process will advance to select an IRM remedy, and may include a focused FS,
if needed, to select a remedy.

° A LFI path, where a LFI can provide sufficient data to formulate a conceptual
model and perform a QRA. The data can be obtained in a less formal manner
than that needed to support the operable unit ROD; however, regardless of the
scope of the LFI, it is a part of the RI process, and not a substitute for it.

The near-term past-practice strategy for the 100 Area provides for ERAs, IRMs, and
LFIs for individual waste sites, grouped waste sites, and contaminated groundwater. The
LFI is an integral part of the RI/FS process and functions as a focused RI for selection of
IRMs. The information obtained from the LFIs and interim actions may be sufficient to
perform the baseline risk assessment, and to select the remedy for the operable unit. If the
data are not sufficient, additional investigations and studies will be performed to the extent
necessary to support the operable unit remedy selection. These investigations would be
performed within the framework and process defined for RI/FS programs.

,,,,,,,,,, _Implementation of the HPPS at the 100-BC-1 Operable Unit began with the

development of Revision 0 of the Remedial Investigation/Feasibility Study Work Plan for the
100-BC-1 Operable Unit (DOE-RL 1992a). As noted in Section 4.2.1 of the work plan the
three parties assigned all known and suspected areas of contamination either a high- or
low-priority, as listed in Table 1-2. The classification of sites was based on the collective
knowledge of the three parties and information contained in existing work pians. The site
classification decisions were made during joint meetings with the three parties and are
documented by meeting minutes that are part of the administrative record. Sites classified as
high-priority were thought to pose a risk(s) through one or more pathways sufficient to
recommend streamlined action via an IRM. Low-priority sites were thought not to pose
risks sufficient to recommend streamlining. The three parties agreed that:

o None of the high-priority sites pose risks that wouid require an ERA.

. Limited field sampling was sufficient for those high-priority sites where data
are deemed insufficient to formulate the conceptual model and support the
QRA.

o Investigative activities for the low-priority sites would be deferred to the final
RI.
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. Certain activities would be more efficient to implement at the 100 Area
aggregate or Hanford Site scale instead of the operable unit scale.

The LFI and QRA are part of the 100-BC-1 RI/FS, as described by the work plan
(DOE-RL 1992a). The work plan includes the following topics that are directly applicable to

the 100-BC-1 LFI:

operable unit site description (Section 2.1)

physical setting (Section 2.2)

operable unit conceptual model (Chapter 3)

data quality objectives (Section 4.1.1)

data needs (Section 4.1.2)

100-BC-1 Operable Unit sampling and analysis approach (Section 4.2.2)
limited field investigations (Section 5.1.1)

100 Area aggregate studies and Hanford Site studies (Section 5.1.1).

The conceptual model for the 100-BC-1 Operable Unit was developed during the RI
scoping process. The conceptual model is presented in Chapter 3 of the work plan (Section
4.1.1) (DOE-RL 1992a). The conceptual model addresses the following:

structure and process of the waste sites

source of contaminants

type of contaminants

nature and extent of contamination

known and potential routes of migration

known and potential human and environmental receptors.

This conceptual model has been updated with data acquired through the LFI, and is
presented in Chapter 5 of this report.

The 100-BC-1 LFI began the investigative phase of the RI for a select number of
high-priority sites. The LFI included data compilation, non-intrusive investigations, intrusive
investigations, evaluation of information from 100 Area aggregate studies, and data
evaluation.

1.3 HISTORICAL DATA

An integral part of the RI/FS process for the 100-BC-1 Operable Unit has been the
acquisition, evaluation, and utilization of records pertaining to the construction, operation,
and decontamination/decommissioning of the reactor and related 100 B/C facilities. This
information is categorized as "historical information,” and includes operations records and

- reports;-engineering drawings, photographs, interviews with former or retired operations

personnel, and data from sampling and analysis of facilities and the local environment.

A primary reference for radiological characterization of the 100-BC-1 Operable Unit
sources is a sampling study of the 100 Area performed during 1975/76 by Dorian and
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Richards (1978). In the 100-BC-1 Operable Unit area Dorian and Richards (1978) collected
samples from the retention basins, effluent pipelines and surrounding soil, retention basin
sludge disposal trenches, liquid waste disposal trenches, and the miscellaneous trenches,
cribs, and french drains located near the B Reactor. Samples of soil were collected from the
surface and from the subsurface, to a maximum of 38 ft below grade. Samples were also
collected from retention basin sludge and concrete and from effluent line scale and sludge.
The samples were analyzed for radionuclides. Inventories of radionuclides for the facilities
and sites were calculated. Results from Dorian and Richards (1978) were a major resource
used in the development of the 100-BC-1 conceptual model and LFI data needs. It should be
noted, however, that only concentrations and inventories of selected radionuclides were
reported in the 1975/76 study. In particular, ®Ni, which is generally present at activities on
the same order of magnitude as ®Co, was reported for only some samples; **Tc, detected in
100 B/C Area groundwater wells, was not evaluated; and daughter product radionuclides of
%Sr and '’Cs, which have approximately the same activities as the parent nuclides, were not
included in summaries of total activity.

1.4 100 AREA AGGREGATE STUDIES

The 100 Area aggregate studies and Hanford Site studies provides integrated analyses
of selected issues on a scale larger than the operable unit, such as the Hanford Site
background study. The 100-BC-5 Work Plan (DOE-RL 1992b) addresses activities common
to the 100 Area such as a river impact study, a shoreline study, an ecological study, and a

—cultural resource study. These studies provide data to be used in the LFL - Final remedy

selection will be based on the procedures and policies in place at the time of the selection.
Results of the Hanford Site background study, the 100 Area ecological study, and cultural
resource study that are applicable to the 100-BC-1 LFI are summarized below.

1.4.1 Hanford Site Background

Results of the characterization of the natural chemical composition of Hanford Site
soil samples is presented in Hanford Site Background: Part 1, Soil Background for
Nonradioactive Analyses (DOE-RL 1993¢). This characterization is based on the chemical
analysis of inorganic constituents from more than 200 samples. The characterization
included an analysis of physical properties and factors that might affect the natural soil
chemical composition, as determined by regulatory protocols. Hanford Site soils have not
been characterized sufficiently to establish the natural concentrations of the following types
of constituents: volatile organic compounds (VOC), semi-volatile organic compounds
(semi-vols), pesticides and polychlorinated biphenyls (PCB), and radionuclides.

Table 1-3 presents the lognormatl distribution 95th percentile of the data for a
lognormal distribution and the 95% confidence limit of the 95th percentile of the data
distribution for inorganic analyses of Hanford Site soils (DOE-RL 1993c). The 95%
confidence limit of the 95th percentile of the data distribution, abbreviated as the 95% upper
threshold limit (UTL) is one way to define threshold levels. The 95% UTL values for
inorganic constituents have been utilized in the 100-BC-1 QRA (WHC 1993a) to establish
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site potential contaminants of concern. An inorganic constituent at a site is considered a
contaminant if the reported concentration exceeds the 35% UTL values. Because sitewide
background levels for organic and radionuclide constituents have not been established
(DOE-RL 1993¢) all detected concentrations of these constituents were considered in the

QRA as potential contaminants of concern.

1.4.2 Ecological Analysis
The 100 Area operable units, which cover a total area of 1834 ha (18.3 km’) are

. topographically and environmentally similar. Each is situated along the Columbia River

bank, with the reactor located on a high gravel terrace left by the recession of glacial
floodwaters at the end of the Pleistocene. Shoreline areas grade from steep banks with
narrow cobble beaches to broad, stepped, well-defined floodplain terraces with gently sloping
beaches. The floodplain terraces consist of sand deposited during the Holocene and occur on
at least two levels, one dating to the early or middle Holocene and another representing the
later Holocene. Inland areas are broad flats broken only by stabilized dunes. The area from

~ west of the 100 -N-Area to the western edge of the 100 D Area differs from this general

pattern. The large, rounded gravel mounds in that vicinity are chaotic ripple marks produced
by the rush of catastrophic Pleistocene floodwaters.

Vegetation in the 100 Areas is dominated by cheatgrass (Bromus tectorum), with
scattered big sagebrush (Artemisia tridentata), tumble mustard (Sysimbrium spp.), Russian
thistle (Salsola kali), rabbit brush (Chrysothamnus spp.), and needle and thread grass (Stipa
comata). Small groves of deciduous trees and shrubs, usually bilack locust (Robina
pseudo-acacia), willow (Salix spp.), and mulberry (Morus spp.) grow along the river bank at
ihe site of early iwentiethi-century homesteads.

Ecological surveys and sampling related to CERCLA have been conducted in the 100
Areas and in and along the Columbia River adjacent to the 100 Areas. Sampling included
plants with either a past history of documented contaminant uptake or an important position
in the food web, such as river algae, reed canary grass, tree leaves, and asparagus. In
addition, samples were collected of caddisfly larvae (next step in the food chain from algae},
burrow soil excavated by mammals and ants at waste sites, and pellets cast by raptors and
coyote scat, to determine possible contamination of the upper end of the food chain. The
results of these sample analyses are being compiled and will be presented in separate
documents. Other sampling resuits generated by site-wide surveillance and facility
monitoring programs will also be used in the evaluation of ecological contamination. The
ecological samples that have been evaluated at this time show no noticeable contamination
within the 100 B/C Reactor area, but do indicate contamination in samples from between the
100 B/C and 100 X Areas, downriver from the 100 K Area, and in the 100 N Area. Initial
samples from trees near the 100 K Area contained 35 and 6.5 pCi/g *Sr. While this level of
contamination is not of high concern, additional samples were taken from the same area to
verify the relative range of these levels. This second round of sampiing (12 samples) showed

up to 88 pCi/g *Sr.
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In addition, bird, mammal, and piant surveys were conducted and reported in
Sackschewsky and Landeen (1992). Current contamination data has been compiled from
other sources, along with ecological pathways and lists of all wildlife and plants at the site,
including threatened and endangered species. This information has been published in Wetss
and Mitchell (1992).

1.4.3 Cultural Resources Review

In compliance with Section 106 of the National Historic Preservation Act (NHPA),
and at the request of Westinghouse Hanford Company (WHC), the Hanford Cultural
Resources Laboratory (HCRL) conducted an archaeological survey during Fiscal Year 1991
of the 100 Area reactor compounds on the DOE Hanford Site (Chatters et al. 1992). This
survey was conducted as part of a comprehensive cultural resources review of the 100 Area
CERCLA operable units in support of CERCLA characterization activities. The work
included a literature and records review and pedestrian survey of the project area following
procedures established in the Hanford Cultural Resources Management Plan (PNL 1989).

The 100 B/C Area consists of approximately 441 ha, of which nearly 30% (133 ha)
was surveyed. Most of this operable unit is on the gently sloping Pleistocene terrace ranging
from 133 m above sea level on the north edge to 153 m above sea level at the southern
boundary. The remainder of the area is a steeply sloping bank (1:10, i.e. 10%, grade) that
extends down to the Columbia River shoreline. An extensive gravel beach is exposed along
the north boundary of the operable unit at low water. On the upstream end of the operable
unit, the bank is less steep, broadening into a gently sloping (1:50, i.e., 2%, grade) gravel
flat, 150 m wide. Archeological survey efforts were concentrated along the shoreline and the
undisturbed periphery around the reactor complex.

Two archaeological sites (H3-17 and 45BN446) and a single isolated artifact
(45BN430) were located within the 100 B/C Area. Site H3-17 is located on the high terraces
occupied by the reactor facilities and may be affected by CERCLA characterization studies.
Site 45BN446 is at risk because it may be located near frontage roads or launch facilities and
may be affected indirectly by CERCLA activities.

Evaluation of the significance of all sites discovered in fiscal year 1991 will be
conducted in the future. The DOE is currently considering negotiating a programmatic
agreement with the Washington State Historic Preservation Office, the Advisory Council for
Historic Preservation, and affected Native American Tribes to aid in the mitigation of affects
to significant historic properties that are within or affected by contamination from CERCLA
operable units. All work and road building associated with CERCLA characterization of the
100 Areas will be reviewed by HCRL and DOE personnel and plans will be adjusted to
avoid impacts to cultural resources whenever possibie.
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Figure 1-1 Map of the 100-BC Area
Showing Source and Groundwater Operable Units
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Strategy Decision Flow Chart
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Table 1-1 100-BC-1 Operable Unit Characterization Activities (page 1 of 2)

Task Title Where Addressed
S —— =
1 Project Management Accomplished throughout project
2 Source Investigation See subtasks below
2a Source Data Compilation and  Background information is incorporated into the work
Review pian, QRA and LFI reports as appropriate.
2b Surveying Coordinates and locations of sampling sites are
. documented in the LFI report (Chapter 3).
2c Field Activities Source sampling results for the 116-C-5 retention
basins are in the LFI report,
2d Source Sample Laboratory Analytical results and data validation are documented
Analysis and Data Validation  in data validation reports referenced in Chapter 2 of
LF1 report
2e Source Data Evaluation The data was evaluated for use in the QRA and also
evaluated in the LF] report.
3 Geologic Investigation Coordinated through the 100-BC-5 operable unit tasks.
4 Surface Water and Sediments  Not applicable to 100-BC-1
Investigation
5 Vadose Zone Investigation See subtasks below
Sa Data Compilation See subtask 2a
5b Borehole Soil Sampling and Resuits of the borehole investigations and borehole logs
Logging are presented in the LFI report (Chapter 3).
8¢ - Soil Sample Analysis.... — _ The analysis and validation are documented in the data
validation reports referenced in LFI report (Chapter 2).
5d Geophysical Logging The resuits of the geophysical logging are reported in
the LFI report (Chapter 3, and Appendix B},
Se Data Evaluation The data was evaluated for use in the QRA and also

evaluated in the LFI report.
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Table 1-1 100-BC-1 Operable Unit Characterization Activities (page 2 of 2)

1ib Ecological Evaluation

Task Title Where Addressed -

6 Groundwater Investigation Performed as part of the 100-BC-5 operabie unit
activities,

7 Air Investigation- Routine health and safety monitoring was performed
during the field activities.

8 Ecological Investigation A discussion of the ecological investigation is included
in the LFI report (Section 1.4.1).

9 Other Tasks See subtask below

%9a Cuitural Resource A discussion of the cultural resource investigation is

Investigation included in the LFI report (Section 1.4.2).

10 Data Evaluation Evaluation and interpretation of the data is
accomplished in the QRA and LFI reports. The
evaluation of the data for other purposes such as Large
Scale Remediation, FS activities and treatability testing
is ongoing.

11 Risk Assessment The data generated during the LFI was used in the
QRA and will be used in the baseline risk assessment
in the future.

11a Human Heaith Evaluation QRA and summarized in LFI report (Chapter 4)

QRA and summarized in LFI report (Chapter 4)

12 Verification of Contaminant- ARARs will be addressed in the FS report and FFS
and Location-Specific report.
ARARs. ARARs also discussed in LFI report (Chapter 3).

ARAR - Applicable or Relevant and Appropriate Requirements

FS - Feasibility Study

FFS - Focused Feasibility Study
LFI - Limited Field Investigation
QRA - Qualitative Risk Assessment
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Table 1-2 100-BC-1 Operable Unit High-Priority Sites and Low-Priority Sites

High-Priority Sites

Low-Priority Sites

116-B-1 Trench”

116-C-1 Trench*

116-B-11 Retention basin™

116-C-5 Retention basin”

116-B-2 B-reactor fuel storage basin trench’
116-B-3 Pluto crib”

116-B-5 Maintenance shop and decon pad crib”
116-B-7 Process effluent outfail*

132-B-6 Process effluent outfall™”

132-C-2 Process effluent outfall”

Process pipe (sludge)*

‘Process pipe (soil)”
~116-B-13/14
118-B-5 Ball 3x burial ground

116-B-6B Crib*

116-B-4 Dummy decontamination french drain®
116-B-9 French drain

116-B-10 Dry well

116-B-12 Crib*

118-B-7 Solid waste bunal site

132-B4/5 Demolished facility

116-B-6A Crib*

118-B-10 Solid waste burial ground

128-B-3 Burn Pit

126-B-2 Clearwells

Retention basin sludge trenches

1607-B1 Septic system
1607-B2 Septic system
1607-B3 Septic system
1607-B4 Septic system
1607-B5 Septic system
1607-B6 Septic system
1607-B7 Septic system

1716-B Gas station/garage area
Underground chemical tanks
Coal ash storage yard

Electrical facilities

*]._120-B-1 Battery acid sump

126-B-1 Ash pit

126-B-3 Coal pit demelition and inert waste landfill
128-B-1 Burning pit

128-B-2 Sand blast disposal site .

183-B Filter plant

118-B-9 Storage building

" = Additional sampling conducted as part of a limited field investigation

* = Addjtional data from an analogous facility

* = Selected sites in 100-BC-1 and 100-BC-2 sampled for contamination by polychiorinated biphenyl
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Table 1-3 Summary Statistics and Upper Threshold Limits

for Inorganic Analytes

Analyte 95% Distribution® (mg/kg) 95% UTL*(mg/kg)
Aluminum 13,800 15,600
Antimony NR” 15.7°
Arsenic 7.59 8.92
Barium 153 171
Beryllium 1.62 1.77
Cadmium NR 0.66°
Calcium 20,410 23,920
Chromium 23.4 279

. Cobalt 17.9 19.6

o Copper 25.3 28.2

# Iron 36,000 39,160
- Lead 12.46 14.75

Magnesium 7,970 ) 8,760
Manganese Ty o562 5oy P v 612
Mercury ;0 0.614 7 1.25
Nickel 22.4 253
Potassium 2,660 3,120
Selenium NR 5°
Siiver 1.4 2.7
Sodium 963 1,290
Thallium NR 37
Vanadium 98.2 111
Zinc 73.3 79
Molybdenum NR 1.4°
Titaniuvm 3,020 3,570
Zirconium 47.3 57.3
Lithium 35 371
Ammonia 15.3 28.2
Alkalinity 13,400 23,300
Silicon 108 192
Fluoride 6.4 12
Chloride 303 763
Nitrite NR 21
Nitrate 96.4 199
Ortho-phosphate 3.7 16
Sulfate 580 1,320
Source: DOE-RL 1993¢
* NR= Not Reported
* 95th percentile of the data for a lognormal distribution
* 9§% confidence limit of the 95th percentile of the data distribution
¢ Limit of detection
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2.0 INVESTIGATIVE APPROACH

The 100-BC-1 LFI utilized intrusive and non-intrusive methods to investigate all the

~ high-priority sites identified in the work plan (DOE-RL 1992a). Intrusive methods included

sampling and subsequent analysis of soil and sediment, and borehole geophysical logging.
Non-intrusive methods included ground penetrating radar (GPR) surveys, evaluation of data
collected from analogous sites by LFIs at other 100 Area operable units, evaluation of
historical data, and a QRA. The GPR surveys were used solely to establish the location of

_ boreholes. Intrusive sampling activities took place at sites 116-B-1, 116-B-2, 116-B-3,

116-B-S, and 116-C-5. Data from intrusive LFI investigations of analogous sites in the 100-
DR-1 Operable Unit and 100-HR-1 Operable Unit were applied to the LFI evaluation of the
100-BC-1 sites such as the outfall structures, 116-B-12 crib, and 116-B-4 french drain. Each
of the reactors and their support facilities in the 100 B/C, 100 H, and 100 D/DR Areas are
similar in construction and use. An analogous site is a site associated with one of the other
100 Area reactors which has a similar process history, waste stream. and expected suite of
contaminants to a site in the 100-BC-1 Operable Unit. An analogous site does not
necessarily have the same geology or contaminant concentrations. Table 2-1 presents 100
Area analogous sites, Non-intrusive investigations of the other 100-BC-1 high-priority sites
relied on historical data from past sampling and analysis, such as Dorian and Richards
(1978), and process knowledge. Table 2-2 lists the LFI approaches applied to the high-
priority sites. :

Intrusive investigations of the 100-BC-1 Operable Unit high-priority sites were
performed using two sampling methods. Boreholes were drilled and vadose zone samples
collected at four liquid waste disposal sites, i.e., cribs and trenches, to identify the nature
and vertical extent of contamination. Test pits were excavated to sample sludge deposits in
the 116-C-3 retention basins and also to sample a potentially contaminated area outside of the
116-C-5 west retention basin where there was historical evidence of contamination caused by
effluent overflow.

Intrusive investigations of the 100-BC-1 Operable Unit low-priority sites were
performed using manual surface sampling. Surface soils at a non-waste site location and at
selected electrical facilities were sampled manually. The samples collected at the non-waste
site location were analyzed for the same analytes as the waste site samples. The data are
provided for information only. Surface soils at electrical facilities in the 100 B/C Area that
were visibly contaminated were sampled to ‘investigate the presence of PCB contamination.
This sampling was not part of the 100-BC-1 LFI; these facilities are not under consideration
as IRM candidates and the facilities are low-priority sites. The data are presented for
information only.

The investigative methods utilized are proven methods which allow appropriate
sample extraction. After the desired samples were taken, they were shipped off site for
laboratory analysis. The analytical results were returned for validation and evaluation. The
following sections describe the LFI process in detail.

2-1
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2.1 BOREHOLES

Four vadose zone boreholes were drilled through high-priority liquid waste sites
during the 100-BC-1 LFI. Additional boreholes were also drilled as part of the 100-BC-5
LFI. Boreholes were advanced using cable tool drilling methods and sampled with
split-spoon samplers in accordance with the Description of Work for the 100-BC-1 Operable
Unit Vadose Investigation Activities (Day 1992). Cable tool drilling was used for this task
because of the gravels, cobbles and boulders common to the operable unit, and because the
quantity of drilling residuals is minimal and can be easily controlled compared to other
drilling methods. Detailed procedures for borehole drilling are described in the
Environmenzial Investigations and Site Characterization Manual, Environmental Investigation
Instruction (EII) 6.7, (WHC 1988).

Target depths for the boreholes were established based on process knowledge and
historical records. These information sources provided the expected depth below grade of
the specific liquid waste structure/facility. The boreholes were drilled through the bottom of
the trench or crib structure into the underlying native sediment and advanced until field
screening instruments indicated that contamination was less than the screening action levels in
two consecutive samples removed from the borehole. Section 2.6 provides details of the
field screening methods. The maximum allowed total depth of any vadose zone boreholes
was restricted to no more than 1.5 m (5 ft) below the water table. After total depth of a
borehole was reached a spectral gamma geophysical log was run, and the borehole was
abandoned in accordance with EII 6.7 (WHC 1988).

2.2 TEST PITS

Two types of test pits were dug, both at the 116-C-5 retention basins. One test pit
was excavated outside the west retention basin to investigate an area where effluent leaked
from the basin. Three test pits were excavated inside the east and west basins to sample
sludge that is present on the steel basin floor. The test pits were dug in accordance the
Source Investigation Field Activities for the 100-BC-1 Operable Unit Descriprion of Work
(Stankovitch 1992) and EII 5.2, Appendix I (WHC 1988) using a backhoe bucket to extract
the soil material and to remove fill material that overlies the retention basin sludge. Samples
of the retention basin sludge were collected manually using a stainless steel spoon in
accordance with EIT 5.2, Appendix A (WHC 1988), after the fill was removed. Samples at
the vadose test pit were taken from the bucket as described in Section 2.7.2.

2.3 SURFACE SAMPLING

Surface sampling of soils was performed in accordance with EII 5.2, Appendix A
(WHC 1988) at the non-waste site location described in Section 3.23 and at selected
electrical facilities discussed in Section 3.24. This sampling was performed manually using
decontaminated stainless steel spoons and bowls. Discrete and composite samples were
collected. Specific details for sampling are provided in Sections 2.7.3 and 2.7.4.
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2.4 PHYSICAL PROPERTIES SAMPLING

B Physical properties samples were taken in support of "EPA Physical Sampling Criteria
for the 100 Areas”, Attachment 1 of the 100-BC-1 Operable Unit Work Plan (DOE-RL
1992a). The physical property samples were analyzed for the following parameters using
American Society for Testing and Materials (ASTM) methods. Bulk density and K., were
calculated:

o bulk density

. particle size distribution (ASTM D422-63)

L

moisture content (ASTM D2216)
. moisture retention (ASTM D2325-68, D3152-72)

- “saturaied hydraulic conductivity (Kg,,) (ASTM D2434-68)

* unsaturated hydraulic conductivity (K, ..,) at 10% moisture content after full
saturation. :

2.5 GEOPHYSICAL BOREHOLE LOGGING

The WHC high resolution, passive spectral gamma-ray radiation logging system
(RLS) was used to perform geophysical borehole logs during the 100-BC-1 LFI in
accordance with EIT 11.1 (WHC 1988). The RLS borehole surveys identify the presence of
man-made gamma-ray emitting radionuclides, their concentration, and location in the
borehole interval. The system provided graphs of radionuclide concentration in pCi/g versus
depth for each man-made radionuclide identified in the vadose boreholes. The concentrations
and locations of naturally occurring gamma-ray emitting isotopes of potassium, uranium, and
thorium are also recorded during the RLS surveys.

The RLS system includes a liquid mitrogen-cooled high purity germanium (HPGe)
detector or sonde, a cable and draw works system which moves the sonde in the borehole
and records the depth of the sonde, instrumentation and data recording systems, computers
‘system is truck-mounted " The HPGe sonde and the RLS were set up in the standard
configuration which is designed to detect low decay activities (low concentrations) of
radionuclides. In this configuration the RLS has frequently shown a minimum activity

o detection capability of 0.3 pCi/g for radionuclides that emit gamma-rays with energies above
500 keV and number of gammas per decay above 50%. The maximum activity that the RLS
has detected in the standard configuration is about 10,000 pCi/g. The maximum decay
activity detected by the RLS during the 100-BC-1 LFI was 1000 pCi/g of 1¥’Cs in borehole
116-B-3. Copies of borehole spectral gamma-ray geophysical logs which were obtained
during limited field investigations in 100-BC-1 Operable Unit are in Appendix B. The
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complete results of borehole spectral-gamma ray geophysical are presented in Spectral
Gamma-Ray Log Report for 100 Area Borehole Surveys (WHC 1993c).

2.6 FIELD SCREENING

During drilling, sediments were continuously screened using portable on-site
instruments for radionuclides and VOCs (DOE-RL 1992a). The screening was used to assist
in the selection of sample intervals and borehole total depths. The field geologist screened
for VOCs using an organic vapor monitor (OVM) that was used, maintained, and calibrated
consistent with EII 3.2 (WHC 1988) and EII 3.4 (WHC 1988). The action level for volatile
organic screening was 5 ppm above background.

Radionuclides were also screened per EII 3.4 (WHC 1988). Radionuclide screening
was performed by the field geologist or field team leader using a Ludlum model 14-C
scintillation counter to measure levels of beta-gamma (8+) activity. The field geologist
recorded screening results in the borehole log per EII 9.1 (WHC 1988). The action level for
radionuclide screening was twice background, except at the 116-B-3 site, as described in
Description of Work for the 100-BC-1 Operable Unit Vadose Investigation Activities (Day
1992). Because the 116-B-3 site background was 5000 cpm S, a condition attributable to
nearby B Reactor, the action level was established as 7200 cpm By (Day 1992).

Chromium screening was performed on sediment collected at borehole total depth
using a portable hexavalent Cr test kit per EIl 3.4 (WHC 1988). The Cr screening was done
for informational purposes only and was not used.to make decisions in the field.

2.7 SOIL AND SLUDGE SAMPLING

Soil sampling intervals in boreholes and test pits were selected on the basis of field
screening results and the predicted waste site target depths. Soil removed from the borehole
or test pit was screened continuously for VOCs and radioactivity. The borehole or test pit
was deepened until either sediment was encountered that exceeded the field screening action
level, or the maximum expected waste site target depth was reached. Once action levels
were exceeded, sampling then continued at 1.5 m (5 ft) intervals until either two consecutive
sample intervals did not exceed the action level, or the borehole had reached a depth 1.5 m
(5 ft) below the water table. If sediment did not exceed the action levels and the maximum
expected waste site target depth had been reached, sampling then continued at 1.5 m (5 ft)
intervals until two consecutive samples did not exceed the action levels.

2.7.1 Vadose Boreholes

Samples were collected using a split-spoon sampler per the 100-BC-1 Operable Unit
Work Plan (DOE-RL 1992a) and EII 5.2, Appendix B (WHC 1988). Soil cuttings were
continuously screened per the criteria stated in Section 2.6 from the surface to the final
depth.

2-4



. DOE\RL-93-06, Rev. 0

2.7.2 Test Pits

Samples from the vadose zone test pit were collected directly from the backhoe bucket 7
using hand tools and standard soil sampling techniques per EII 5.2, Appendix I (WHC 1988).
A bucket of soil was removed from the desired sampling interval and brought to the side of
the test pit for sampling. Samples were collected from soil in the middle of the bucket, away
from the bucket sides. Excavated soil was continuously screened per the criteria stated in
Section 2.6 from the surface to the final depth. Sample depths were estimated using
measured dimensions of the backhoe bucket and arm.

Samples of sludge from the retention basin test pits were collected manuaily from the

sludge layer using hand tools and standard soil sampling techniques per EII 5.2, Appendices
A and T (WHC 1988), after the backhoe had removed overlying fill material.

o 2.7.3 Non-Waste Site Soil Sampling

E{Z Two surface soil samples were collected at a location about 0.1 mile east of the

o railroad crossing on Route 1 (B Avenue) (Figure 1-1). At each sample location the 0.0 to
= 0.5 ft interval below land surface (bls) was removed with a stainless steel spoon that had
& been decontaminated per EII 5.5 (WHC 1988). The sample was then collected from the 0.5

to 1.0 ft bls interval using a second, decontaminated stainless steel spoon per EII 5.3 (WHC
1988). Soil for VOC analysis was collected and bottled first. The remaining sample bottles
were filled after sufficient soil was collected into a decontaminated stainless steel bowl and
homogenized. The sampling was performed in accordance with EIls 5.1, 5.2, 5.4, 5.5, and
5.11 (WHC 1988).

2.7.4 Electrical Facility Sampling

Surface soil that appeared visibly contaminated, e.g., appeared oil-stained or
discolored, was selected for sampling. The samples were collected in accordance with EII
5.2, Appendix A (WHC 1988). Sample collection activities were documented in a field
logbook number WHC-N-429-1.

2.8 SAMPLE ANALYSIS

Samples collected from the boreholes and test pits for chemical analysis were
"~ analyzed for the full suite of CERCLA Contract Laboratory Program (CLP) Target
Compound List {TCL) and Target Analyte List (TAL) constituents, specific anions that may
be present, and radionuclides. The CLP TCL constituents are VOCs, semi-vols, pesticides,
and PCBs. The CLP TAL constituents include metals and cyanide. Chemical analysis was
conducted using CLP methods. Appendix A presents a summary of the analytical data set.

Samples from electrical facilities were analyzed for PCBs following CLP protocols
using EPA SW-846 Method 8080 (EPA 1987).
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Analytical methods, routine analytical detection and quantitation limits, and precision
and accuracy specified for the methods are listed in Table QAPjP-1 of the Quality Assurance
Project Plan in the 100-BC-1 Operable Unit Work Plan (DOE-RL 1992a),

2.9 DATA VALIDATION

Data validation was performed by a qualified independent participant contractor. The
validation responsibilities are defined in associated statements of work. All validation was
performed in compliance with WHC Sample Managemen: Administration Manual (WHC
1990), Section 2.2 for organics analyses, Section 2.1 for inorganic analyses and Section 2.3
and 2.4 for radionuclide analyses. All data packages were assessed. The chemical and
radionuclide data were validated. The physical property data were not validated. The
following reports present the data validation process:

° Data Validation Report for the 100-BC-1 Operable Unit Vadose Boreholes
(WHC 1992a).

. Data Validation Report for the 100-BC-1 Operable Unit 116-C-5 Test Pit
(WHC 1992b),

* Datra Validation Report for the 100-BC-1 Operable Unit Vadose Test Pit
Samples (WHC 1992¢).

- _Data Validation Report for the 100-BC-1 Operable Unit-Electrical Facilities
(WHC 1992d).

. Data Validation Report for the 100-BC-5 Operable Unit Soil Sampling
(WHC 1992e).

o Data Validation Report for the 100-DR-1 Operable Unit Vadose Sampling
(WHC 1992f).

. Data Validation Report for the 100-HR-1 Operable Unit Vadose Boreholes
(WHC 1992g).

In addition to the data validation identified above, the LFI data were evaluated for use
in the LFI and QRA. The data evaluation process is discussed below.

The first step in the data evaluation process was to develop a detailed inventory of all
samples collected for the LFI. This information was gathered from the project sample list,
borehole logs, sample tracking sheets, and sample location maps. Multiple information
sources were reviewed as no one source contained all required information.

The second step was to compile and review the analytical data. This was done to

verify that validation results are incorporated into the analytical database and that data
qualifiers are listed. Rejected data were assigned the qualifier "R". Data rejected for major
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— - quality deficiencies (e.g. technical concerns) were not used, however data rejected for

administrative reasons, {e.g., calibration data delivered late) were used after the calibration
data became available and the sample and corresponding calibration data were reviewed.
Sources of data for the evaluation were Hanford Environmental Information System (HEIS),
CLP analysis data disks, validated analytical reports, i.e., “form 1" sheets, and CLP data

packages.

The third step was to review trip, equipment, and field blank data to determine if
sample data detections were due to sources other than media contamination. This review was
conducted using the EPA’s "five or ten times rule”. The ten times rule applies to common
laboratory contaminants, e.g., 2-butanone, acetone, methylene chloride, toluene, and
common phthalate esters. Detected concentrations of common lab contaminants had to be
greater than 10 times their corresponding blank value to be considered valid. Detected
concentrations of other contaminants had to be greater than five times their corresponding
blank value to be considered valid. '

— .. One result of the data evaluation and validation process is the assignment of data
qualifier letter codes to individual analytical results. The following qualifier letter codes
were applied to data from the LFI:

"U" indicates that the analyte was analyzed for and not detected. The
numerical value reported is the contract required detection limit (CRDL) or the
contract required quantitation limit (CRQL). Contract required detection limits
apply to EPA CLP protocol analyses of inorganic constituents and to detection
limits established by WHC for radionuclide analyses. Contract required
quantitation limits apply to EPA CLP protocol analyses of organic
constituents. Sample quantitation limits and sample detection limits may be
lower or higher than CRQLs or CRDLs, depending on instrumentation,

. .
moantratinn fantars
matnx, and concentration factors.

"J" indicates that the analyte was analyzed for and detected. The
concentration reported is an estimate due to identified quality control (QC)
deficiencies. For example, if the amount present is less than either the CRDL
or CRQL, the concentration reported is considered an estimated value.

"UJ" indicates the analyte was analyzed for and not detected. The detection or
quantitation limit for the sample can only be estimated due to identified QC
deficiencies.

"JN" indicates the analyte was analyzed for and that there is presumptive
evidence for the presence of the analyte. The concentration reported is
considered an estimate usable only for information purposes.

"E" indicates the analyte was analyzed for and detected at a concentration

- outside the calibration range of the instrument. The reported concentration is

an estimate possibly containing significant error.
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. "R" indicates that the data were rejected during validation by the independent
contractor because of quality assurance problems or for administrative reasons.
Many sets of data from radionuclide analyses were marked "R" during the
validation process because the instrument calibration data arrived late from the
analytical laboratory. Evaluation of the radionuclide analytical results and the
calibration data during the qualitative risk assessment indicated the analytical
data were usable, although the "R" qualifier code was retained.

. "B" indicates that the analyte was detected in the sample and in the blank
associated with the sample.

Data marked with "J" or "R" qualifiers were used for the LFI and QRA as were data
that had no qualifiers attached. Data that were marked with "U" or "UJ" qualifiers were not
used. Data that were marked with "B" qualifiers were evaluated using the EPA five and ten

times rule to assess if they were usable.
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Table 2-1 100 Area Analogous Sites

Waste Site Description 100-B/C Area Site | 100-D/DR Area 100-H Area Site
Site
Process Effiuent Disposal Trench 116-B-1 116-DR-1 116-H-1
116-DR-2
Fuel Storage Basin Trench 116-B-2 116-D-1a none
116-D-1b

i)ummy Decontamination French Drain 116-B4 none 116-H-3

Process Effluent Retention Basin 116-B-11 116-D-7 116-H-7
116-C-5 116-DR-9

Reactor Confinement Seal Pit Drainage none 116-D-9 116-H-9

Crib

Process Effluent Qutfall Structure 116-B-7 116-D-5 116-H-5
132-B-6 116-DR-5
132-C-2

Process Effluent Pipelines Process Efflueat | ~ Process Effluent Process Effluent
Pipelines Pipelines Pipelines

Effluent Pumping Station none 132-D-3 132-H-3

Exhaust Air Filter Building 132-B4 117-D 132-H-2

Pluto Crib 116-B-3 116-D-2a 116-H-4
116-C-2

Gas Recirculation Building 132-B-5 115-D none

2T-1
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Table 2-2 LFI Investigation Activities for 100-BC-1 Operable Unit High-Priority Sites
: (page 1 of 2) _

Site Name - Size Comments LF1 Approach
116-B-1 Efflucnt disposal treach - Received high activity effiuent produced by B,C,PGF,
61m x 9m x 5m deep failed fuel clements R.H
116-C-1 Effluent disposal trench - Received high activity effluent produced by H, AB, AC,
152m x 15m x 8m decp failed fuel elements AG, AF, AR
116-B-11 Retention basin - Held cooling water effluent from B Reactor for H, AB, AC,
142m x 70m x Sm deep cooling/decay before reicase to the Columbia AG, AF, AR
River
P 1i6-C-5 Retention basins {two) - Heid cooling water effluent from B and C T.C,H,F,.E
ik 101m diameter x Sm deep Reactors for cooling/decay before release to the
E% Columbia River
116-B-2 Fuel basin storage trench -23m x Received high activity water from B Reactor B,C,G F,R,
3m x 5m decp . {uel storage basin; water contaminated when fuel H
¢lement was cut in half
116-B-3 Pluto crib - Received high activity efftucnt from B Reactor B,C,G F H
3m x 3m x 3m deep process tubes contaminated by fuel element
failures
116-B-5 Crib - Received low-level waste from contaminated B,C, G F,R,
26m x Sm x 3m deecp maintenance shop and decontamination pad in H
108-B building including liquid tritium waste
116-B-7 and QCutfall structures - Discharged cooling water effluent and process AB, AC, AG,
132-B-6 sump 8.2m x 4.2m x 6.4m deep sewer effluent to Columbia River AF, H
N 132-C-2 Outfall structure - Discharged cooling water effluent and process AB, AC, AG,
sump 8.2m x [6m x 6.4m decp sewer effluent to Columbia River AF, AR, H
Process Total length about 2100m, pipe Transported reactor cooling water from reactors AC, AF, AT,
Effluent diameter 76cm, 122¢m, and o retention basins, outfall structurgs, 116-B-1 H
Pipelines 167cm, buried 6m bls and 116-C-1 trenches
116-B-13 South sludge trench - Received sludge from 116-B-11 retention basin H
15m x 15m x 3m deep
116-B-14 North sludge treach - Received sludge from 116-B-11 retention basin H
37m x 3m x 3m deep
118-B-14 Buriai ground - Probably used as burial ground for activated H
15m x 15m x 6m deep reactor components
116-B-6B Crib - Received radioactive liquid waste from H
4m x 2.4m x 2m deep equipment decontamination at 111-B building
decontamination station
- 116-B-4 French drain - Received spent acid from dummy AC, AB, AG,
- i:2m x 6m deep decontamifiativn facility AF, AR, H
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Table 2-2 LFI Investigation Activities for 100-BC-1 Operable Unit High-Priority Sites

(page 2 of 2)

Site Name - Size Comments ’ LFI Approach
IR

116-B-9 French drain - Received waste water from P-10 storage H
1.2m x 0.9m deep building drain

116-B-10 Dry well - Received liquid decontamination wastes H

- - 09m x2mdesp — - from 108-B facility -

116-B-12 Confinement seal crib - Received drainage from confinement seal AB, AC, AG, AF, AR
3m x 3m x 3m decp system in 117-B building sea! pits

118-B-5 Ball 3X burial ground - Highly contaminated reactor components H

e i5m x 3m x 3m deen removed from B Reactor

118-B-7 Burial ground - Miscellancous solid waste, ¢.g., - H
2m x 2m x 2m deep decontamination materials and associated

equipment

132-B-4 Demolished building - 18m x 12m Contaminated building demolished in H
x 11m high place, buried, covered with fill
and tunnels -
53m long

132-B-5 Demolished building - Contaminated gas recirculation building R
S5imx22-30mx demolished in place, buried, covered with
9.5m tall fill

116-B-6A Crib - Radioactive waste from equipment H
3.7 mx2.4mx decontamination at 11 1-B equipment
4.6m deep decontamination station

128-B-3 Coal ash and demolition waste Coal ash and demolition waste, site aiso H
gite - used for buming of office waste, waste
size undefined paint, and solvent

126-B-2 Clear wells - Demolition waste from above ground H
229m long x 41m wide portion of the pump room '

bls = below land surface

A = Information from analogous site in 100 Arca. The types of information are identified by a second letter code, i.e., B,
C. F, G, and R, w0 form a two leter identifying code for data, e.g., AR, AC, AG, AF, and AR. Dam types corresponding
to letters B, C, F, G, and R are identified below.

B = Vadose zone barehole - drilling, geologic logging, and sampling

C = Chemical and radionuclide analysis of samples

P = Physical properties analysis of sampies

G = Borchole spectral gammae-ray geophysical log

F = Ficld screening for radioactivity, volatile organic compounds, and hexavalent Cr

R = Ground penetrating radar to position borcholes

T = Test pits

H = Analysis of historical data inciuding prior sampling and radiciogical anaiysis

Note that analogous sitc ecological data such as mouse burrow, ant mound, and vegetation analyses are available from other
100 Area operabie units.
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3.0 INVESTIGATION RESULTS AND CONCLUSIONS

This chapter presents resuits and conclusions from the investigations of the
high-priority sites, of selected low-priority electrical facilities, and sampling conducted at two
non-waste site locations. Sections 3.1 through 3.6 address the five high-priority sites where
intrusive field activities occurred. Sections 3.7 through 3.22 address the non-intrusive
investigations that occurred at the remaining high-priority sites. Section 3.23 addresses the
100-BC-1 non-waste site soil sampling. Section 3.24 presents results of sampling at
100-BC-1 and 100-BC-2 electrical facilities. Section 3.25 presents a summary of potential
ARARs for the 100-BC-1 Operable Unit.

-~ “The following types of data are presented in discussions of the high-priority sites:

. Site location, size, characteristiés, history, and expected contaminants
. Geologic data obtained during the investigation
o Analysis of results from off-site laboratory analyses of sediment samples for

volatile organic compounds, semi-vols, metals, pesticides, PCBs,
radionuclides, and on-site laboratory analyses of physical properties. Data
validation qualifier codes associated with specific analyses are included in
tables at the end of Chapter 3 and in the analytical data appendices.

. Field screening data collected using hand-held instruments during sampling.
Field screening was intended to assist in selection of sample intervals and to
determine the depth at which drilling and sampling was stopped. Field
screening data are qualitative; the identification of specific constituents and
their concentrations are provided by analytical results from the off-site labs.

. Borehole spectral gamma geophysical logging results

. Results of the comparison of data collected during the 1992 LFI and data from
previous "historical” investigations at the site.

. Data applicable to the 100-BC-1 LFI that were obtained from the vadose zone
during the limited field investigation of the 100-BC-5 Groundwater Operable
Unit.

. Concentrations of *H, *Sr, and *Tc¢ in groundwater from monitoring wells

downgradient and upgradient of the high-priority sites are reviewed to assess
the potential impact on groundwater in the uppermost unconfined aquifer.
These data were obtained during the 100-BC-5 LFI.

Data from analyses of sediment samples collected during drilling of boreholes for

100-BC-5 monitoring wells are included in sections that address the nearest 100-BC-1
high-priority site. These sites and wells are 116-B-2 (Well 199-B4-9), 116-B-14
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(Well 199-B3-47), 116-C-1 (Well 199-B3-46), and effluent pipelines south of 116-C-5 (Well
199-B5-2). Well 199-B5-1 was not located near any of the 100-BC-1 high-priority waste
sites. Data from Well 199-B2-12 was not used to assess site 116-B-14 since Well 199-B3-47
is closest to the site. Data from the chemical and radiologicai analyses of the sediment
samples from these boreholes are included in the Daza Validation Report for the 1 00-BC-5

Operable Unit Soil Samples (WHC 1992e).

Six new wells were installed in the 100-BC-1 Operable Unit area as part of the
100-BC-5 LFI. These weills were 199-B2-12, 199-B3-46, 199-B3-47, 199-B4-9, and
199-B5-1. Well 199-B2-12 monitors the uppermost confined aquifer. Water-level elevation
data collected during the 100-BC-5 LFI indicate that the hydraulic potential is generally
upward. The remaining wells are completed in the uppermost unconfined aquifer. The wells
were designed and located to provide data on quality of groundwater entering the Columbia
River and to provide data to evaluate contaminants near known waste sources. The
100-BC-5 LFI was not intended to fully characterize the groundwater operable unit.

There are currently no waste or effluent discharges in the operable unit. The average
annual precipitation and evapotranspiration are about equal (DOE-RL 1992a). Waste sites
near the Columbia River (e.g. within 300 m) may be affected by changes in groundwater
elevations of the uppermost unconfined aquifer which is known to fluctuate in response to
changes in river stage, and reversals of groundwater gradient are known to occur (DOE-RL
1992a). No contaminant transport modeling was performed as part of the 100-BC-1 or
100-BC-5 LFIs. :

The assessments of current impact to groundwater are presented in subsections of this
chapter that discuss each high-priority liquid waste site. The scope of the groundwater
assessment is limited by the available wells. Specific limitations are as follows:

. Current impacts to groundwater from specific high-priority waste sites near the
retention basins, i.e., 116-B-11, 116-C-5, 116-B-1, 116-B-13, 116-B-14, are
not resolvable by wells 199-B3-1, 199-B3-47, and 199-B5-2. These sites are
best assessed as a single source area.

. Assessment of current impacts to groundwater from the outfall structures is not
possible since there are no downgradient wells,

. Assessment of current impacts to groundwater from the effluent pipelines is
not possible with the available set of monitoring wells.

. The assessment of current impacts to groundwater from the 116-B-3 and
116-B-4 sites is somewhat uncertain given the available set of monitoring
wells.
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3.1 116-B-1 LIQUID WASTE DISPOSAL TRENCH

This unlined trench was 122 m (400 ft) east of the 116-B-11 retention basin, as shown
on Figure 3-1. It was approximately 61 m x 9 m x 5 m deep (200 ft by 30 ft by 15 ft deep),
was in use from 1946 to 1955, and received an estimated 60 million ¢ (16 million gal) of
cooling water effluent (Stenner et al. 1988). The effluent was highly contaminated cooling
water produced by the failure of fuel element cladding and diverted from the 116-B-11
retention basin. Radionuclide contaminants in this effluent included fission products such as

S . %gp ¥Tc, 'MCs, 9Cs, Eu, ‘*Eu, **Eu, and transuranics such as ®*Pu, **Pu, *°Pu, and

241 A o
Alll.

o ___In addition to radionuclide contamination, approximately 7 kg (15 1b) of sodium

dichromate are estimated to have been disposed into this trench (Stenner et al. 1988). The
" sodium dichromate was added to the cooling water to produce a 2 mg/{ concentration in
Pty order to control corrosion (DOE-RL 1992a).

£0F
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(B The 116-B-1 vadose borehole location is shown on Figure 3-2.
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This site is characterized by sandy gravel fill to a depth of 21 ft bls. Sandy gravel is
also present from 21 to 28 ft bis, the total depth of the borehole. The contact between native
and imported gravel was identified on the basis of resistance to drilling penetration and a
slight color change.

3.1.2 Soil Samples

Four samples were collected and submitted for chemical and radionuclide analysis
- - from the 116-B-1 vadose zone borehole. Table 3-1 presents the borehole location survey
coordinates, sample intervais, analytical laboratory, analyses performed, and the
environmental data transmission numbers associated with each sample. The environmental
data transmission number identifies the sample raw analytical data file. Samples were also
collected for analysis of physical parameters as discussed in Section 3.1.3.

3.1.2.1 Chemical Analysis. No VOCs, semi-vols, pesticides, or PCBs were detected.

Chromium, Mn, and Zn were detected in concentrations above the Hanford Site
background 95% UTL (Table 3-2). The elevated levels of Cr and Zn occur in sample
BOSXY1, collected 17 ft bls. An elevated concentration of Mn was found in sample
BO5SXY4, collected 19 ft bls.

3.1.2.2 Radionuclide Analysis. The following radionuclides were detected: “C, *Co, *Sr,
g, 3Cs, 92y, By, B8Py, PPy, and *'Am. Table 3-3 summarizes the detected
radionuclide concentrations. Gross alpha levels were 2 to & pCi/g. Gross beta levels
ranged from 201 pCi/g in sample BO5SXY1 to non detected. Concentrations of radionuclides
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are highest in the 15 ft to 17 ft interval bls in sample BOSXY1, and decrease generally with
depth in samples BOSXY4, BO5XYS, and BOSXY®6.

3.1.2.3 Field Screening. The well site geologist performed field screening for VOCs using
an OVM photoionization detector (PID). Ambient VOC background during drilling ranged
from 0.2 to 2.5 ppm in the upper 16 ft of the borehole. Ambient VOC background in the
interval between 16 ft and 28 ft bis was 0.8 ppm. In the O to 16 ft interval observed levels
of VOCs were not above background. In the interval from 19 to 22 ft bls observed VOC
levels ranged from 2.3 to 6.0 ppm. The highest VOC levels occurred at 19 ft bls (6.0 ppm),
and at 22 ft bls (3.8 ppm). From 22 ft bls to the total depth of 28 ft bls, VOC levels ranged
from 0.0 to 0.3 ppm.

The well site geologist performed field screening for radioactivity using a Ludlum
14C portable scintillation detector with a gross gamma probe. A heath physics technician
(HPT) performed a second field screening of beta-gamma activity using a Geiger-Mueller
detector with a P-11 probe. The site gross gamma background was 2200 cpm. The gross
gamma field screening action level was 5000 cpm. The maximum observed gross gamma
and beta-gamma levels were 14,000 and 250 cpm in the 15.0 - 17.0 ft bls interval. The
gross gamma action level was not exceeded in the interval from 17 ft to 27 ft, borehole total
depth. Table 3-4 lists the observed gross gamma and beta-gamma levels for the entire

borehole.

The well site geologist also performed an analysis for hexavalent Cr on soil from
27 ft bls. No Cr was detected.

3.1.2.4. Geophysical Logging. The borehole was logged from 0 to 23 ft bls; 5 ft less than

total depth. The radionuclides “Co, '¥'Cs, '*’Eu, and '“Eu were detected. The maximum

activity was found at 16 ft bls. The intervals of occurrence, and depths of maximum decay
activity for each radionuclide are presented in Table 3-5. Copies of the logs are in Appendix
B. The long count gamma ray spectra acquired at 23 ft bls confirmed the presence of '’Cs,
1S2Ey  and **Eu. Drilling ended before the maximum extent of man-made radionuclides was
reached; the activity of '**Eu was increasing in the 20 to 23 ft interval bls after decreasing
over the 16 to 20 ft interval.

3.1.3 Physical Properties Samples

Two samples were taken in conjunction with the 116-B-1 borehole investigation for
physical properties analysis. The samples were analyzed as described in Section 2.4.

3.1.3.1 Sampling Data. Split tube samples were collected from borehole 116-B-1 at

22 - 23 ft and 27 - 27.5 ft bls. The well site geologist described the sediments as dry,
dense, sandy gravel composed of about 50% sand and 50% gravel. Blow counts varied from
170 to 180 to advance the sampier two feet. Both samples were collected in the vadose
zone.

3-4
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3.1.3.2 Discussion of Physical Properties. Laboratory sieve analyses showed that the

sediment grain size in the 22 to 23 ft interval bls consisted of 55% gravel, 35% sand, and

---10% silt-and-clay. - The sediment grain-size-in the 27 to 27.5-ft interval bls.consisted of 70%
gravel, 20% sand, and 10% silt and clay. The specific gravity (sG) was determined for both

the coarse and fine fraction of the samples. The average sG for the two sample intervals was

2.61. The bulk density was 1.97 g/cc in the sample from 22 to 23 ft interval bls and

2.14 g/cc for the sample from the 27 to 27.5 ft interval bis.

The moisture content of the 22 ft and 27 ft samples was 0.7% and 1.66%,
respectively, confirming the relative dryness of the materials.

The hydraulic conductivity varied from 1.6E-03 to 8.0E-04 cm/s; these values are
quite low for sandy gravels. The low hydraulic conductivity could be the resuit of the 10%
silt and clay reported by the grain size analysis.

The porosity of the 22 ft sample was 25.41% while that of the 27 ft sample was
16.90%. The effect of the decreasing porosity was noted in the decrease of permeability
from 22 ft to 27 ft.

3.1.4 Conclusions

No organic compounds were detected. The concentration of Cr in the 15 ft to 17 ft
interval bls 33 mg/kg (sample BOSXY1) collected during the LFI is above the Hanford Site
background 95% UTL (27.5 mg/kg) and is considered a potential contaminant of concern.
Historical data for organic and inorganic, non-radionuclide constituents are not available for
comparison.

Radionuclide contamination at the 116-B-1 site was expected in the 5 ft to 20 ft bls
interval, with the maximum contamination in the 15 ft to 20 ft bls interval, as shown by
Figure 3-3 (Dorian and Richards 1978). Field screening data and borehole geophysical logs
collected during the LFI did not reveal any radionuclides in the 0 ft to 13 ft interval; they
were found from 13 ft to 27 ft bls (Figure 3-3). The radionuclides present in samples
collected from borehole "B" in 1976 (Dorian and Richards 1978), decayed to 1992
concentrations, and the concentrations of the same radionuclides found by the LFI are
presented in Table 3-6. Note that borehole "B" was located midway along the trench long
- axis while borehole 116-B-1 was near ihe inlet end of the trench. The separation between
boreholes is about 100 ft. The 116-B-1 borehole location was chosen in an attempt to
.-encounter-the-maximum levels of contamination.

Historical data show that the 17 ft bls sample interval from borehole "B" contained
the highest levels of the radionuclides except for **Sr, which showed a maximum
concentration in the 20 ft sample (Dorian and Richards 1978). Analytical data from LFI
borehole 116-B-1 samples show the maximum concentrations of radionuclides, including *Sr,
occur in the 15 ft to 17 ft interval bls. All radionuclide concentrations in the soil samples
decreased as depth increased. Radionuclides were detected in the deepest sample, collected
from the 25 to 27 ft bls interval., The borehole geophysical log indicated that the maximum
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vertical extent of contamination was not reached at the maximum logged depth of 23 ft bls,
four feet less than total depth. The concentrations of radionuclides from boreholes "B" and

-~ — - 116-B-1 are within an order of magnitude; as a generalization, concentrations are slightly
higher in the LFI samples. The exceptions in LFI borehole 116-B-1 are '*Eu and B8y, BRU
was not detected and '*Eu was not reported.

Three sites considered to be analogous to the 116-B-1 site located in other 100 Area
source operable units have been examined thus far by LFIs. These are 116-DR-1,
116-DR-2, and 116-H-1. To assess the concept that these sites are analogous, a comparison
of radionuclide and chemical analytical results from the LFI samples was performed. The
analytical data are compiled in the data validation reports for each operable unit (WHC
1992a, WHC 1992f, and WHC 1992g) The radionuclide contaminants present in samples
from the four sites are similar. Chromium is a contaminant, i.e., present in concentrations

i greater than the 95% UTL, in three of the four sites. Chromium is not a contaminant at site
T2 116-DR-2, Cd and Ag are. At site 116-DR-1, Cr and Ag are contaminants. At site
™= 116-H-1, Cr, As, and Pb are considered contaminants. Volatile organic compounds were

g_; found at the three of the four sites, but not at 116-B-1. The compounds detected are toluene,
£ acetone, and methylene chloride. Semi-volatile compounds were detected in three of the four
:‘"‘» sites, but there was little consistency of compounds between the sites. No PCBs or

&~ pesticides were found at the four sites.

3.1.5 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the *Sr, ®Tc and ’H, concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B3-1 is
downgradient of 116-B-1. Groundwater samples from this well have elevated concentrations
of *Sr and *Tc relative to upgradient wells 199-B5-2 and 199-B4-8. The *H concentrations
were not elevated in well 199-B3-1 relative to the same upgradient wells. The 116-B-1 site
contains ¥Sr. Technetium-99 is a fission product that would have been present in effluent
resulting from fuel cladding failures. Technetium-99 was not found in soil samples from the
100-BC-1 and 100-BC-5 boreholes. The monitoring well data indicate there is current
impact to groundwater although waste sites 116-B-11, 116-B-13, and 116-C-5 may also be
contributing contaminants.

3.2 116-B-2 FUEL STORAGE BASIN TRENCH

This trench, 23 m by 3 m by 5 m deep (75 ft by 10 ft by 15 ft deep), was reportedly
used once in 1946 for contaminated water from the B Reactor fuel storage basin, then
backfilled with soil. The water was contaminated when a fuel element was accidently cut in
half and fell into the basin, Radionuciide contaminants in the contaminated water included
fission products such as *Sr, *Tc, '*Cs, "Cs, ’Eu, '*Eu, '"Eu, and transuranics such as
Bspy, B9py, Xpy, and #'Am. An estimated 4 million ¢ (1 million gal) of effluent was
discharged to this trench (Stenner et al. 1988). The location of the 116-B-2 borehole is

shown by Figure 3-7.

3-6
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3.2.1 Geology

oo --The 116-B-2 site was- covered-by-2-minimum-of 14.6.ft of fill composed of silty sandy

gravel. The interval from 14.6 ft to 15.1 ft consisted of silty clay with gravel. Clay occurs
in two intervals: one at 15.1 ft to 16.0 ft bis and the other at 17.8 ft to 18.4 ft bls. Between
the two clay intervals is silty sandy gravel (16.0 ft to 17.8 ft). The interval from 18.4 ft to

23.5 ft bls, the total depth, consists of silty sandy gravel.

3.2.2 Soil Samples

Four samples were collected and submitted for chemical and radionuclide analysis
from the 116-B-2 vadose zone borehoie. ~ Tabie 3-7 presents boretiole Tocation survey
coordinates, sample intervals, analytical laboratory, analyses performed, and the
environmental data transmission numbers associated with each sample. The environmental
data transmission number identifies the sample raw analytical data file.

3.2.2.1 Chemical Analysis. Volatile organic compounds were detected in two samples
collected in the interval 20 to 22 ft bis. Toluene and 4-methyl-2-pentanone, also known as
methyl isobutyl ketone (MIBK) were detected in sample BO5SY22. The concentrations are 3
and 11 pg/kg respectively. Toluene was also detected in sample BO5Y23 in a concentration
of 52 ug/kg. Toluene has numerous industrial and commercial uses. Uses of toluene
include; gasoline additive; solvent for paints, coatings, gums, adhesives, plastic resins, and
rubber: feedstock in the chemical industry; raw material for explosives; and analytical
chemistry (Sax and Lewis 1987). Uses of MIBK include solvent for paints, vamishes,
nitrocellulose lacquers, chemical manufacture, organic synthesis, and extraction processes
including the extraction of uranium from fission products (Sax and Lewis 1987). No other
VOCs were detected,

The semi-volatile organic compounds, N-nitrosodiphenylamine and pyrene were
detected in sample BOSY20, which was collected 12 ft below grade. The concentrations
present, 110 and 39 pg/kg, were less than the CRQLs. N-nitrosodiphenylamine is used in
the manufacturing of rubber; local sources or uses of the compound are an enigma. Pyrene
is a coal tar derivative often found in creosote.

No pesticides or PCBs were detected.

No metals or inorganic compounds were detected in concentrations above the Hanford
Site background 95% UTL.

3.2.2.2 Radionuclide Analysis. Table 3-8 presents a summary of the detected
radionuclides. Gross alpha levels were 2.26 to 2.93 pCi/g. Gross beta levels were

123 pCi/g in sample B0O5Y20 collected 12.0 ft bls and not detected in other samples. The

following radionuclides were detected: '*C, %Co, *Sr, ¥'Cs, *’Eu, '*Eu, ®*Pu, **Pu, and

~MAm, - As shown in Table 3-8, concentrations of the radionuclides are highest in the 9.7 to

12 ft interval in sample BO5Y20, and generally decrease with depth in samples BO5Y21, and
BO5Y22.

3-7
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3.2.2.3 Field Screening. The well site geologist performed field screening for VOCs using
an OVM PID. Ambient VOC background at the start of drilling was 0.0 ppm, but was not
recorded thereafter. The VOC field screening action level was 5 ppm. The observed VOC
levels in three intervals were above background: 1.7 ppm at 9.7 to 12.1 ft, 2.3 ppm at 15.1
to 17.8 ft, and 0.9 ppm at 20.0 to 22.5 ft. In the rest of the borehole VOC concentrations
ranged from 0.0 to 0.1 ppm. At the borehole total depth of 23.5 ft the observed VOC

concentration was 0.0 ppm.

The well site geologist performed field screening for radioactivity using a Ludlum
14C portable scintillation detector with a gross gamma probe. A HPT performed a second
field screening of beta-gamma activity using a Geiger-Mueller detector with a P-11 probe.
The site gross gamma background was 2350 cpm. The site gross gamma field screening
action level was 4700 cpm. The observed gross gamma (A\) and 8 activities were greatest
in the interval between 7.6 to 15.1 ft bls, ranging from 2900 to 8000 cpm A and from 200 to
700 cpm BN. In the interval from 15.1 ft to 23.5 ft bls the gross gamma activity did not
exceed 2600 cpm. Table 3-9 presents the observed field screening radioactivity data for the
entire borehole.

The well site geologist also performed an analysis on soil from 22.5 ft bls for
hexavalent Cr. No Cr was detected.

3.2.2.4 Geophysical Logging. The 116-B-2 borehole was logged from 0 to 20 ft bls, 2.5 ft
less than total depth. The radionuclides ®Co, '*’Cs, '*Eu, and '“Eu were detected. The

maximum activity was found at 10 ft bls. The intervals of occurrence and depths of

maximum decay activity for each radionuclide are presented in Table 3-10. The long count
gamma ray spectra acquired at 20 ft bls did not detect any man-made radionuclides.

3.2.3 Well 199-B4-9 Vadose Zone Data

Four samples and one QC split sample were coliected and submitted for chemical and
radionuclide analysis during the drilling of 100-BC-5 LFI borehole for monitoring well
199-B4-9. The intervals sampled, in ft bls, were 16 to 18, 26 to 28, 30 to 31.5, 60 to 63,
and 67 to 71. The QC sample was collected in the 67 to 71 ft bls interval. This well is
located downgradient of the 116-B-2 trench, as shown in Figure 3-4. Well 199-B4-9 is 48 m
north of the 116-B-2 borehole site.

3.2.3.1 Geology. The 199-B4-9 borehole was drilled to a total depth of 92.8 ft bls. The
water tabie was encountered during drilling at 75 ft bls, and the well was screened in the 60
to 80 ft bls interval. The sediments from O to 85 ft bls consisted of sandy gravel with an
interval of silty sandy gravel between 8 ft and 24 ft bls. The sediments found from 85 ft to

total depth were more diverse and are listed below:

. silty sandy gravel at 85.0 - 86.0 ft bls
. gravelly sand at 86.0 - 87.0 ft bis
. sand at 87.0 - 89.5 ft bis
. gravelly sand at 89.5 - 90.5 ft bls

3-8
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3.2.3.2.1 Chemical Analyses. Acetone was detected in the 60 to 63 ft bis interval
(sample BO5SXX8) in a concentration of 11 ug/¢ (Table 3-11). Uses of acetone include
solvent for paint, varnish, and lacquer; chemical production; cleaning and drying agent.
Acetone is a typical analytical laboratory contaminant. No other VOCs were detected.

The semi-volatile organic compounds benzyl alcohol and benzoic acid were detected
in two samples (Table 3-11). Sample BOSXXS, collected in the 16 to 18 ft interval bls,
contained 380 ug/f of benzyl alcohol. Sample BOSXYO, collected in the 67 to 71 ft bls
interval, contained 71 pg/¢ of benzoic acid. Uses of benzyl alcohol include ball point pen
ink, solvent, perfumes, and flavors (Sax and Lewis 1987). Uses of benzoic acid include
plasticizer, standard in analytical chemistry, food preservative, flavors, and perfumes (Sax
and Lewis 1987). No other semi-volatile organic compounds, pesticides, or PCBs were

detected.

Chromium, Cd, Hg, and Ni were detected in concentrations above the Hanford Site
background 95% UTL (Table 3-12). The elevated levels of Cr occurred in all the sample

intervais.

3.2.3.2.2 Radionuclide Analyses. The following radionuclides were detected: *Na,
%Co, ®Co, %Sr, '*Cs, '7'Cs, *Eu, ®Ra, ?*Th, #*U, #*U, #***°Pu, and MAm. Table 3-13
summarizes the detected radionuclide concentrations. Gross alpha level ranged from 13
pCi/g (sample BO5XX8) to 3.7 pCi/g (sample BO5XX9). Gross beta levels ranged from 110
pCi/g (sample BO5XX8) to 3 pCi/g (sample BO5SXY0). The maximum radionuclide
concentrations occur in the 16 to 18 ft bls interval and include, 8.97 pCi/g “Co, 13.7 pCi/g
137Cs, 2.91 pCi/g '*Eu, 0.35 pCi/g *'Am, and 1.1 pCi/g #”*°Pu. In general the
concentrations of the radionuclides decrease with increasing depth.

3.2.3.2.3 Field Screening. The well site geologist performed field screening for
VOCs using an OVM PID. Ambient VOC background during drilling was 0.0 ppm. The
VOC field screening action level was 5 ppm. At only four depths were VOC concentrations
above background; 2.8 ppm at 17.5 ft bls, 0.9 ppm at 22.0 ft bis, 1.4 ppm at 61.8 ft bls,
and 0.2 ppm at 92.0 ft.

The well site geologist performed field screening for radioactivity using a Ludlum
14C portable scintillation detector with a gross gamma probe. The site gross gamma
background was 1800 cpm. The site gross gamma field screening action level was 3600
cpm. The maximum observed A activities occurred in the 17.2 to 25.2 ft bls interval. They
were 10,500 to 11,000 cpm from 17.2 ft to 19.6 ft bls, 4000 cpm at 20.6 ft bls, 10,000 to
14,000 cpm from 22.0 to 23.0 ft bls, and 7000 to 4000 cpm from 22.4 to 25.2 ft bis. In the
intervals from O to 17 ft and 27 to 92.8 ft bls the A activities ranged from 1400 cpm to
2200 cpm. The average A activity was 1855 cpm.

The well site geologist did not perform field screening for hexavalent Cr.
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3.2.3.2.4 Geophysical Logging. Well 199-B4-9 was logged from 0 to 78 ft bls,
10 ft less than total depth. The radionuclides *Co, *’Cs, '*Eu, and 'Eu were detected.
The maximum activity was found at 19 ft bls: 13 pCi/g ®Co, 60 pCi/g *'Cs, 67 pCi/g '“’Eu.
The intervals of occurrence and depths of maximum decay activity for each radionuclide are
presented in Table 3-14. Copies of the logs are in Appendix B. The long count gamma ray
spectra acquired at 28 ft bls did not detect any man-made radionuclides.

3.2.4 Conclusions

Samples analyzed from LFI borehole 116-B-2 did not contain significant
contamination by organic compounds. The VOC data are most likely attributable to
sampling media or lab contamination. Toluene is a typical laboratory contaminant.
Although the analyses were not flagged with the "B" qualifier to indicate laboratory blank
contamination for these specific samples, toluene was found in many laboratory blanks
(WHC 1992¢). Historical records do not indicate that toluene or MIBK were disposed of in
the 100-BC-1 Operable Unit (DOE-RL 1992c). Separations processes that may have used
MIBK occurred in the 200 Areas. No other volatile organic compounds were detected.

Sources of the low concentrations of the semi-volatile compounds
N-nitrosodiphenylamine and pyrene are unknown. No metals or inorganic compounds were
detected in concentrations above the Hanford Site background 95% UTL. Historical data for
organic and inorganic, non-radionuclide, constituents are not available for comparison.
Limited field investigation analytical data indicate that non-radionuclide contamination is not
significant at the 116-B-2 site.

Radionuclide contamination at the 116-B-2 site was expected in the 15 ft to 25 ft bls .
interval, as shown by Figure 3-8, with the maximum activity at 15 ft bls {Dorian and
Richards 1978). The expected distribution of radionuclides was based on five boreholes
(A - E) located on the perimeter of the trench (Dorian and Richards 1978). Field screening
during the LFI found maximum activities of -y and By activity in the 7.6 to 15.1 ft bls
interval, as shown in Figure 3-8. Limited field investigation borehole geophysical logs
indicated radionuclides in the 7 ft to 18 ft interval, with maximum levels of activity, from
137Cs, at 10 ft bls. Radionuclide field screening was successful in selecting the sample
interval with the maximum radionuclide concentrations, as indicted by the geophysical log
results and analytical data from sample B05Y20.

The maximum radionuclide concentrations found in intervals sampled by Dorian and
Richards (1978), decayed to 1992, and the concentrations of the same radionuclides found by
the LFI are presented in Table 3-15. Historical data (Dorian and Richards 1978) also
reported 0.033 pCi/g of '**Cs in sample D20. That concentration decayed to 1992 is
0.00015 pCi/g. Since no 'Cs was detected it is not shown on Table 3-15. The comparison
shows that radionuclide concentrations are generally highest in the LFI borehole 116-B-2 at
10 to 12 ft bls (sample BO5Y20). However, deeper sample intervals in borehole 116-B-2
contained considerably lesser concentrations of radionuclides than those in boreholes A, B,
D, and E. The geologic borehole log from 116-B-2 reports two clay layers: at 15.1 ft to
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16.0 ft bls, and at 17.8 ft to 18.4 ft bls. These clays may have reduced the vertical
permeability in the immediate area of borehole 116-B-2.

Samples analyzed from well 199-B4-9 did not contain significant contamination by
organic compounds. The acetone most likely reflects sampling media or lab contamination,
although the analysis was not flagged with the "B" qualifier to indicate laboratory blank
contamination (WHC 1992¢). Sources of the benzyl alcohol and benzoic acid are an enigma.
Historical records do not indicate that acetone, benzyl alcohol, or benzoic acid were disposed
of in the 100-BC-1 Operable Unit (DOE-RL 1992c). The concentrations of Cd, Cr, Hg, and
Ni are above the Hanford Site background 95% UTL. These constituents were not detected
in concentrations above the Hanford Site background 95% UTL in 116-B-2 samples. The
radionuclides detected in the well 199-B4-9 samples and by the borehole log are consistent
with the constituents in 116-B-2, although the maximum concentrations in 199-B4-9 occurred
6 ft to 9 ft deeper. Well 199-B4-9 data indicate that contamination has spread 48 m north of
the 116-B-2 trench. Sodium dichromate, a hexavalent chromium compound, was dissolved
in the effluent discharged to the soil and to the river during reactor operations. Hexavalent
chromium may have converted to trivalent chromium in the soil column at
116-B-2/199-B4-9. Trivalent chromium compounds are relatively insoluble in water.
Cesium-137 is sorbed by soil, and has not been detected in groundwater. Technetium-99 is
not sorbed by soil, and was not found in soil samples. :

The geophysical log indicates the maximum contamination concentrations occur.at 19 ft bls,
although '¥'Cs was detected at 78 ft bis.

Two sites considered to be analogous to the 116-B-2 site located in the 100-DR-1
Operable Unit have been examined thus far by LFlIs. These are 116-D-1A and

" 116-D-1B. To assess the concept that these sites are analogous, a comparison of the

radionuclide and chemical analytical results from the 100-DR-1 LFI samples, which are
compiled in the data validation report (WHC 1992f) and data from 116-B-2, follows.

Radionuclides found in all three sites included *Co, *Sr, '¥’Cs, '"Eu, 72U, U,
B240py  Many radionuclide contaminants are present in samples from the 116-D-1A and
116-D-1B which were not found in 116-B-2 samples. These include 'Be, '“C, *Na, *Mn,

- S8Co. BFe, $Zn. ®Tc, PZr, PRy, 'Ry, ¥Cs, '“Ba, “'Ce, '“Ce, and '"“Eu. At site

116-B-2 there are no inorganic or metai contaminants. - At site 116-D-14; Cr; Cd, Pb, and
Ni are contaminants. At site 116-D-1B, Cr, Pb, and Zn are contaminants. Acetone was
detected at site 116-B-1 and 116-D-1A, no other VOCs were detected. Semi-volatile
compounds were detected at sites 116-D-1A and 116-D-1B, but there was little consistency of
compounds between the sites. The pesticide beta-BHC (beta isomer of benzene hexachloride)
was found at site 116-D-1A.

7 Although the sites can still be considered analogous, the disparities in the
contaminants found in samples from 116-B-2 and from 116-D-1A and 116-D-1B indicate that
there are significant differences. The most obvious reason are the operating histories;
116-B-2 was used once in 1946; 116-D-1A was used from 1947 to 1952; and 116-D-1B was
used from 1953 to 1967.
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3.2.5 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the *°Sr, ®Tc, and *H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B4-9 is
downgradient of 116-B-2. Monitoring well 199-B4-4 is upgradient of 116-B-2. The
concentrations of *Sr, ®Tc, and *H in groundwater from these two wells are not appreciably
different. The 116-B-2 site does not appear to be currently impacting groundwater.

3.3 116-B-3 PLUTO CRIB

- —. -~ -The 116-B-3 pluto crib, 3 m by 3 m by 3 m deep (10 ft by 10 ft by 10 ft deep), was

excavated in 1951 to receive contaminated cooling water resulting from fuel cladding
failures. Radionuclide contaminants in this effluent included fission products such as *Sr,
®Te, 13Cs, ¥Cs, 2Eu, "™Eu, '""Eu, and transuranics such as 2*Pu, **Pu, **Pu, and **Am.
The crib was in use in 1951 and 1952 to receive an estimated 4000 ¢ (1000 gal) of waste,
then was retired and backfilled (Stenner et al. 1988). The fill was extended three feet above
local grade. The locations of the LFI 116-B-3 borehole indicated on Figure 3-7.

3.3.1 Geology

The 116-B-3 piuto crib site contained ten feet of fill and three feet of fill above the
original local grade. The 13 ft of fill consists of silty sandy gravel. The interval from 13 ft
to the total depth of 20 ft bls, aiso consisted of silty sandy gravel. This interval appeared to
be native material.

3.3.2 Soil Samples

Five soil samplies, two of which were quality control samples, were collected and
submitted for chemical and radionuclide analysis from the 116-B-3 vadose zone borehole.
Table 3-16 presents borehole survey coordinates, sample intervals, analytical laboratory,
analyses performed, and the environmental data transmission numbers associated with each
sample. The environmental data transmission number identifies the sample raw analytical
data file.

3.3.2.1 Chemical Analysis. The VOCs, acetone, 2-butanone (also known as methyl ethyl
ketone [MEK], benzene, and MIBK) were detected in the three sample intervals (Table
3-17). However, only acetone was found in concentrations above its CRQL (10 ug/kg), 40
ug/kg in sample BOSXZ1. The other compounds were detected in concentrations less than
the CRQL. The uses of acetone are discussed in Section 3.2.3.1. Uses of MEK include
solvent in nitrocellulose coatings and vinyl films, paint removers, cements and adhesives,
organic synthesis, cleaning fluids, and printing (Sax and Lewis 1987). Methyl ethyl ketone
is a typical laboratory contaminant. Uses of benzene include the manufacture of polymers,

--- -detergents, -nylon; petrochemicals, pharmaceuticals; gasoline;-and also a solvent. No other

VOCs were detected.
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The semi-vols, anthracene, benzo(A)anthracene, benzo(A)pyrene,
benzo(B)fluoranthene, benzo(K)fluoranthene, chrysene, fluoranthene, and phenanthrene were
detected in the sample coilected 9.4 ft bls (Table 3-18). These compounds are typical
constituents in creosote, a wood preservative. The concentrations found are less than the
CRQLs. No semi-volatile compounds were detected in the other four samples collected from
the vadose zone borehole at 116-B-3. No pesticides or PCBs were detected.

The concentrations of Cd (1.8 and 1.3 mg/kg), Cr (44.50 mg/kg), and Ag
(3.00 mg/kg) were greater than the Hanford Site background 95% UTL (Table 3-19).

3.3.2.2 Radionuclide Analysis. The radionuclides, C, *Sr, '¥'Cs, ?*Th, ®*Pu, ®’Pu, and
#Am were detected. Table 3-20 presents a summary of the concentrations. The
concentrations of *Sr and ¥’Cs are highest in the 7.4 ft to 9.4 ft interval bls in sample
BO5XYS, and decrease with depth. Concentrations of '“C are highest 12.7 ft bls in sample

B05XZ0. Gross alpha levels were 2.7 to 5.0 pCi/g. Gross beta levels were 207 pCi/g in
sample BO5XY8, collected 9.4 ft bls, and not detected in other samples.

-+ ---3;3:2.3 -Field Screening.- The well site- geologist-performed field screening for VOCs using

an OVM PID. Ambient VOC background at the start of drilling was 0.0 ppm, but was not
recorded thereafter. In three intervals the observed levels of VOCs were above background,
but less than the field screening action level of 5 ppm: 1.3 ppm at 7.4 to 9.4 ft, 1.5 ppm at
10.7 to 12.7 ft; and 2.8 ppm at 14.8 to 16.8 ft. The observed VOC concentration in other
intervals was 0.0 ppm. At the borehole total depth of 20.0 ft the observed VOC
concentration was 0.0 ppm.

‘The well site geologist performed field screening for radioactivity using a Ludlum
14C portable scintillation detector with a gross gamma probe. A HPT performed a second
field screening of beta-gamma activity using a Geiger-Mueller detector with a
P-11 probe. The site gross gamma background was 5000 cpm. The gross gamma fieid
screening action level was 7200 cpm. Gross gamma and beta-gamma levels were greatest in

_the interval between 5.8 to 12,7 ft bls, ranging from 4500 to 8000 cpm A and from 150G to

400 cpm BA. All the observed gross gamma and beta-gamma levels and associated intervals
are presented in Table 3-21.

- The well site geologist also-performed an analysis on-soil from 18.5 to 20.0 ft bls for
hexavalent Cr. A concentration of 0.15 ppm hexavalent Cr was detected.

3.3.2.4 Geophysical Logging. The borehole was logged from 0 to 17.1 ft bls, 2.9 ft less
than total depth. The long count gamma ray spectra acquired at 17.1 ft bls detected

‘<1 pCi/g activity from Cs. Cesium-137 was the only man-made radionuclide detected. It

was found in the 4 to 17.1 ft interval. The maximum decay activity detected was greater
than 200 pCi/g in the 7 to 9 ft interval bls. Copies of the geophysical logs are in
Appendix B.

3-13



DOE\RL-93-06, Rev. 0

3.3.3 Conclusions

Contamination was expected beginning 3 ft below local grade, as the crib was thought
to be backfilled with "clean" material (Figure 3-9). No historical sampling data are available
for comparison. Results from the investigation at the 116-B-3 crib indicate potential
contamination by volatile and semi-volatile compounds, and confirmed the presence of Cd,
Cr, and Ag in concentrations above the Hanford Site background 95% UTL. The Cr field
screening test indicated 0.15 ppm hexavalent Cr in soil from the 18.5 ft to 20.0 ft bls
interval. The vertical extent of Cr contamination may not have been established by the LFI
borehole.

The detections of volatile compounds are most likely artifacts. Acetone and MEK
(2-butanone) are typical laboratory contaminants, and they were found in many laboratory
blanks (WHC 1992a). Acetone, MEK, and MIBK were reported from the 11 ft to 13 ft
interval. In this interval a QC "split" soil sample was also analyzed. None of these three
compounds were detected in either sample. Historical records do not indicate that acetone,
i~  benzene, MEK or MIBK were disposed of in the 100-BC-1 Operable Unit (DOE-RL 1992¢).

s Radionuclide contamination occurs generally at depths less than 13 ft, which

S corresponds to the reported 10 ft vertical dimension of the originai structure. The most
abundant man-made radionuclide in the crib is '’Cs. Analytical data indicate the ¥'Cs
concentration is 78.58 pCi/g in the 7.4 ft to 9.4 ft interval, at about the mid-level of the crib.
Sample BO5SXZ3, collected from the 14.8 ft to 16.8 ft bls interval, contained minimal
amounts of *Sr (0.587 pCi/g), '*'Cs (0.253 pCi/g), and *'Am (0.02 pCi/g).

The geophysical log indicates an activity of over 200 pCi/g from **’Cs in the 7 to
9 ft interval. The log did not detect gamma-ray radiation attributable to any other man-made
radionuclides. The long count geophysical log indicated that the '*’Cs concentration at
17.1 ft bls was less than 0.1 pCi/g. Field screening for radioactivity measured levels of
radiation from the 12.7 ft to 20.0 ft that were less that ambient background at the surface.
Limited field investigation data show that radionuclide contamination at the 116-B-3 crib does
not extend beyond 17 ft bis.

One site considered to be analogous to the 116-B-3 site located in the 100-DR-1
Operable Unit has been examined thus far by LFIs. This is 116-D-2A. To assess the
concept that this site is analogous, a comparison of the radionuclide and chemical analytical
results from the 100-DR-1 LFI samples, which are compiled in the data validation report
(WHC 1992f), and the 100-BC-1 data, follows. Radionuclides found in both sites inciuded
MC %0gr 13Cs, 28Th, Py, and *'Am. Many radionuclide contaminants present in samples
from the 116-D-2A were not found in 116-B-3 samples. These include *Na, '’Eu, '“Eu,
B5(J, and P*U. At site 116-B-3, Ag and Cr are contaminants. At site 116-D-2A there are no
metallic or inorganic contaminants. Acetone, benzene, MEK and MIBK were detected at site
== —— 116837 Acetone and methyiene chloride were detected at 116-D-2A. No semi-volatile
compounds were detected at the two sites. The pesticide Endrin was detected in one sample
from site 116-D-2A. The facilities are probably analogous although the disparities in the
contaminants found in samples from 116-B-3 and from 116-D-2A are significant.
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3.3.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the *Sr, *Tc, and *H concentrations in 100-BC-5

JR

groundwater from July and October of 1992 samplingrounds. Monitoring well 199-B4-9 is
downgradient of 116-B-3, although offset about 50 m to the northeast, and also downgradient
of site 116-B-2. Monitoring well 199-B4-4 is upgradient of 116-B-3. Because only these
two monitoring wells are available there is uncertainty in the assessment of groundwater
impact from site 116-B-3. The concentrations of *°Sr, *Tc, and *H are not appreciably
different in groundwater samples from these two wells. Although the 116-B-3 site contains

~ -%gr and likely received effluent containing *Tc, the site does not appear to be-a current
source of groundwater contamination.

3.4 116-B-5 CRIB

Ty
=
= This crib, 26 m by § m by 3 m deep (84 ft by 16 ft by 10 ft deep), was used from
ot 1950 to 1968. It is located just north of the former site of the 132-B-1 *H recovery facility,
% and received an estimated 10 million ¢ (2.6 miilion gal) of liquid waste, much of it
N3 contaminated with *H (Stenner et al. 1988). Only wastes with a *H activity of <10’ pCi/¢
pr (<1 uCi/me) were discharged to the crib (Heid 1956). The location of the 116-B-5 vadose
£, . .

" borehole is shown on Figure 3-4.

3.4.1 Geology

The 116-B-5 crib site was characterized by about 11.5 ft of fill material and air space
above native sediments; this interval included the following:

00-2.01t boiler ash
2.0-2.21t concrete
2.2-6.6ft crib void (air space)
~6.6-10.01t __sandy gravel
T 10.0-11.5 1t boiler ash.

The interval from 11.5 ft to 24.6 ft, the total depth, was native material and consisted
of the following:

11.5- 135 ft gravelly silty sand
13.5-19.0 ft silty sandy gravel

s 19.0-22.0 ft silty gravel
22.0-24.0 ft sand.

3.4.2 Soil Samples

Three samples were collected and submitted for chemical and radionuclide analysis
from the 116-B-5 vadose zone borehole. Table 3-22 presents the borehole survey
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coordinates, sample intervals, analytical laboratory, analyses performed, and the
environmental data transmission numbers associated with each sample. The environmental

data transmission number identifies the sample raw analytical data file.

3.4.2.1 Chemical Analysis. Carbon disulfide, a volatile carbon compound, and toluene, a
VOC, were detected in two of the three sample intervals; 6.6 ft 8.6 ft (B0O5Y24) and 10.0 ft
to 11.2 ft (BOSY2SRE) (Table 3-23). No other volatile compounds were detected. Uses of
carbon disulfide include the production of viscose rayon, cellophane, manufacture of carbon
tetrachloride, and as analytical spectrophotometry solvent (Sax and Lewis 1987). Uses of
toluene are discussed in Section 3.2.2.1. Toluene also occurs commonly as an analytical
laboratory contaminant. No semi-volatile compounds, pesticides, or PCBs were detected.

Barium, Hg, and Zn were the only metals or inorganic compounds present in
concentrations above the Hanford Site background 95% UTL (Table 3-24).

3.4.2.2 Radionuclide Analysis. The only radionuclides detected were ¥Co, *Sr, '7'Cs,
12Ey and *'Am. The concentrations found were all less than 1.6 pCi/g. Table 3-25 presents
the concentrations of the detected radionuclides. Gross alpha levels were 3.06 to 6.79 pCi/g.

3.4.2.3 Field Screening. The well site geologist performed field screening for VOCs using
an OVM PID. Ambient VOC background throughout drilling was 0.0 ppm. The site field
screening VOC action level was 5 ppm. The Site Safety Officer’s (SSO) PID detected

0.6 ppm of VOCs in the crib airspace. Volatile organic compounds were not detected during
drilling in any other intervals; at the borehole total depth of 24.6 ft the observed VOC
concentration was 0.0 ppm. _

The well site geologist performed field screening for radioactivity using a Ludlum
14C portable scintillation detector with a gross gamma probe. A HPT performed a second
field screening of beta-gamma activity using a Geiger-Mueller detector with a P-11 probe.
The site gross gamma background was 2280 cpm, which only the sample from 12.0 ft
exceeded. The site gross gamma field screening action level was 4560 cpm. The observed
gross gamma levels were greatest in the interval between 11.6 to 12.0 ft bls, ranging from
2350 to 3000 cpm. No beta-gamma activity was detected or reported. All the observed
gross gamma levels and associated intervals are presented in Table 3-26.

The well site geologist also analyzed soil from 23.0 to 24.6 ft bis for hexavalent Cr.
No Cr was detected.

The SSO monitored the air when the borehole penetrated the 116-B-5 crib air space
for health and safety reasons using a PID, combustible gas indicator, and surveyed for nitric
acid and Hg. The HPT also sampled the crib atmosphere for tritium analysis; no tritium was
detected by subsequent analysis. The SSO’s instruments detected 0.6 ppm of VOCs and 0.0
to 1.0 nanograms of Hg ng/m’. No other constituents were detected in the crib atmosphere.
Monitoring for Hg vapors by the SSO continued until total depth of the borehole was
reached. The results are shown on Figure 3-10.
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3.4.2.4 Geophysical Logging. The borehole was logged from 0 to 21.5 fi bls; 3.1 ft less
than total depth. The radionuclides “Co, '*’Eu, and IMEu were detected. The maximum
activity, < 7 pCi/g attributable to '*Eu, was found 10 ft bls. The intervals of occurrence
and depths of maximum decay activity for each radionuclide are presented in Table 3-27.
Copies of the logs are in Appendix B. The long count gamma ray spectra acquired at 21.5 ft
bls did not detect any man-made radionuclides.

Detection of '**Eu was not continuous over the 3 ft to 13 ft interval. The detected
activity level may have been less than the detection limit for the geophysical logging
configuration used in the survey.

3.4.3 Conclusions

Historical data from three boreholes drilled and sampled in 1976 (Dorian and
Richards 1978) indicated that radionuclide contamination might be expected in the 8 ft to
22.5 ft bls interval, based on samples collected at 8, 10, and 22.5 ft (Figure 3-10). The
samples were analyzed for radioniiclides inciuding tritium. Results of the LFI at the 116-B-5
crib indicate potential contamination by VOCs, confirmed the presence of Ba, Hg, and Zn in
concentrations above the Hanford Site background 95% UTL, and confirmed the presence of
radionuclides.

The VOC detections are most likely attributable to laboratory contamination. The
analysis with the largest VOC concentrations, BOSY25RE, was generated after re-extraction,
hence the "RE" code, from the soil sample BO5SY25 (WHC 1992¢). Toluene is a typical lab
contaminant. Historical records do not indicate that toluene or carbon disulfide were
disposed of in the 100-BC-1 Operable Unit (DOE-RL 1992¢).

Radionuclide contamination was detected in LFI samples in the 6.6 ft to 17 ft bls
interval, as indicated by gross alpha levels (3.06 to 6.79 pCi/g). The following radionuclides
were detected: %Co, *Sr, ¥’Cs, ?Eu, and *'Am. The concentrations were all <1.6 pCi/g
(Table 3-25).

Table 3-28 presents a comparison between historical radionuclide data (Dorian and
Richards 1978), decayed to 1992, and LFI data. Limited field investigation samples were
not analyzed for *H so comparison to all historical data is not possible. About 10 times more
1S2Ey was reported by Dorian and Richards (1978) in the 8 ft sample, as compared to LFI
sample BO5Y24. The data for the samples collected during the LFI in the 10 to 17 ft
interval and by Dorian and Richards (1978) in the 10 to 22.5 ft interval are essentially equal.

The geophysical log detected activity attributable to “Co, '’Eu, and '**Eu. The

- nraximum activity; <7 pCi/g of "Eu, was detected at 10 ft bls. Activity levels for “Co and

I4Ey were less than 1.5 pCi/g and <1 pCi/g respectively. The long count gamma-ray
spectra acquired at 21.5 ft bls did not detect any man-made radionuclides. Limited field
investigation data indicate that radionuclide contamination at the 116-B-5 crib does not extend
beyond 17 ft bls. The geophysical log and radionuclide analyses of soil samples both
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indicated maximum contamination at similar intervals, i.e., 9.6 and 10 ft bls. The
radioactivity field screening indicated greater activity two feet deeper in the borehole.

There are no facilities in the 100 Area analogous to the 116-B-5 crib.

3.4.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the *'Sr, ®Tc, and *H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B4-1 is
located adjacent to the northwest corner of the crib. Monitoring well 199-B4-9 is upgradient
of 116-B-5. The concentrations of **Tc and *H are not appreciably different between these
two wells. The *Sr concentration is as much as 12% to 25% lower in the downgradient well
samples. It does not appear that the 116-B-5 crib is currently impacting groundwater.

3.5 116-C-5 RETENTION BASIN

The 116-C-5 retention basin consists of two circular, 38 million ¢ (10 miilion gal)
open topped tanks with wooden internal baffles, constructed of welded steel sides and floors,
set on reinforced concrete foundations and a crushed rock subfloor. Perforated pipes were
placed in the subfloor as drains. Each tank was 5 m (16 ft) deep and 101 m (330 ft) in
diameter (AEC-GE 1964). These tanks were operated from the C Reactor start up in 1952
until shutdown in 1969. The 116-C-5 basin was originally constructed to receive cooling
water from C Reactor. It was used for both the C and B Reactors after 1954. Originally,
only one tank was filled at a time, to allow for diversion of highly contaminated cooling
water to the second tank. The practice of adding hot water to an empty cold tank resulted in
cracking of the welded seams of the tanks. After a series of repair efforts extending into
1958, parallel operation of the tanks became common (Dorian and Richards 1978). Since

-decommissioning, 0.9 m (3 ft) of soil fill has been added over the 1.3 cm (0.5 in) of sludge

in the basin. Retention basin test pit locations are indicated on Figure 3-11.

The investigation at the 116-C-5 retention basin included sampling of sludge in the
east and west tanks and sampling of soil next to the west tank that was thought to have been
contaminated by effluent leakage. Test pits methods were used to collect the sludge and soil
sampies.

3.5.1 Sludge Samples

Six sludge samples were collected and submitted for chemical and radionuclide
analysis from the 116-C-5 retention basin sludge. Table 3-29 presents the sample numbers,
test pit numbers, date sampled, analytical laboratory, analyses performed, and the
environmental data transmission numbers associated with each sample from the west retention
basin. Table 3-30 presents the same information associated with each sample from the east
retention basin. The environmental data transmission number identifies the sample raw
analytical data file.
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3.5.1.1 Chemical Analysis. The VOC, 2-butanone (MEK), was detected in a concentration
of 5.00 ug/kg in the composite sample BO18V4 from the west basin. No other VOCs were
detected. Uses of MEK are discussed in Section 3.3.2.1. The following semi-volatile
organic compounds were detected in the east and west basin sludge samples:
benzo(A)anthracene, benzo(B)fluoranthene, benzo(K)fluoranthene, chrysene, fluoranthene,
and pentachlorophenol. The concentrations found were less than the CRQLs. Table 3-31
summarizes the data. These compounds are typical constituents in creosote, a wood
preservative. '

No pesticides or PCBs were detected.

The metals Cr, Cu, Fe, Pb, Hg and Zn occur in concentrations considerably greater
than the Hanford Site background 95% UTL in many of the retention basin siudge samples
(Table 3-32).

3.5.1.2 Radionuclide Analysis. The following radionuclides were detected 0Co, *Sr,
13'1’(:8E lszEu’ I“EU, ”sEI.I, 226Ra’ BZ’JZSMU’ ?.SSU’ BSPU’ 238U, 239!2401)“, and ZdlAm- Table 3-33
presents a summary of the detected radionuclide concentrations. There is significant
radioactivity in the samples, e.g., 310 pCi/g *Co, 770 pCi/g *Sr, 800 pCi/g '7'Cs,
1400 pCi/g '*Eu, and 190 pCi/g ®*Pu. Maximum concentrations of **Ra, **®U, U, and
B8] were all less than 1.5 pCi/g. Gross alpha levels ranged from non-detectable to

eta levels ranged from 83 pCi/g to 3700 pCu/g.

The distribution of radionuclides in the basins is not uniform; this is indicated by the
variation in analytical results between samples BO18V1, BO18V6, BO18V7, and BO18VS

..which. were collected in the east basin (Table 3-33)._ Sample BO18V1, collected nearest to

the basin discharge had the lowest radionuclide concentrations. Sampies B018V7 and
BO18VS, collected nearest to the coolant inlet, have the highest radionuclide concentrations.
Historical data (Dorian and Richards 1978) also show similar, non uniform, distributions of
the radionuclides.

3.5.1.3 Field Screening, The SSO performed field screening for VOCs using an OVM PID.

Observed levels at all sampling locations in the east basin were less than detectable
(<0.0 ppm). Monitoring for VOCs was not conducted in the west basin because no VOCs
were detected in the east basin.

The HPT performed field screening of beta-gamma activity using a Geiger-Mueller
detector with a P-11 probe. The beta-gamma background ranged from 200 to 400 ¢pm
within the east basin. The soil (fill) surface beta-gamma levels at the east basin test pit
locations ranged from 800 to 6000 cpm. Beta-gamma levels were not recorded for soil (fill)
surface at test pit locations in the west basin, The observed beta-gamma levels from the
sludge exposed in the east basin and west basin test pits ranged from 4000 to 10,000 cpm.
The observed beta-gamma levels for the soil (fill) surface are presented in Table 3-34.
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3.5.2 Vadose Test Pit

The test pit was located in an area contaminated by leakage from the west retention
basin. The test pit was dug to a total depth of 20 ft bls and sediment consisting of 15% to
20% sandy loam and 80% to 85% gravels and cobbles was encountered. The dimensions of
the test pit, other than total depth, were not recorded. Although the site geologist recorded a
description of the sediments found in the excavation a formal geologic log was not prepared.
The Field Team Leader selected sample intervals following the selection criteria discussed in
Section 2.7. The location of the vadose test pit is shown on Figure 3-2.

3.5.2.1 Soil Samples. Six samples, including a quality control "split” sample, were
collected and submitted for chemical and radionuclide analysis from the 116-C-5 vadose zone
test pit. Table 3-35 presents the sample intervals, analytical laboratory, analyses performed,
and the environmental data transmission numbers associated with each sample. The
environmental data transmission number identifies the sample raw analytical data file.

3.5.2.2 Chemical Analysis. No VOCs, semi-volatile organic compounds, pesticides, or
PCBs were detected in soil samples from the 116-C-5 vadose test pit.

The concentration of Ba in sample B018X2, 260.00 mg/kg, collected 5.0 ft bls,
exceeds the Hanford Site background 95% UTL of 171 mg/kg. The concentration of Cd in
sample BO18X6, 0.840 mg/kg, collected 20.0 ft bls, exceeds the Hanford Site background
95% UTL of 0.66 mg/kg. No other metals or inorganic constituents were detected in
concentrations above the Hanford Site background 95% UTL.

3.5.2.3 Radionuclide Analysis. Table 3-36 presents a summary of the detected
radionuclides. Gross alpha levels ranged from 3.9 to 15.0 pCi/g. Gross beta levels ranged
from 16.0 pCi/g to 36.0 pCi/g. The greatest concentrations of radionuclides occur
principally in sample BO18X2, with the exceptions of #*#*U in the 15 ft to 22 ft interval,
and “C, ™Ra, and **Th which occurred in the 20 ft to 22 ft interval.

3.5.2.4 Field Screening. The site geologist performed field screening for VOCs using an
OVM PID. Ambient VOC background at the start of excavation was not recorded, however,
observed levels at 0, 5, 10, 15, and 20 ft bls were all 0.0 ppm.

A HPT performed field screening of beta-gamma activity using a Geiger-Mueller
detector with a P-11 probe. The beta-gamma background was 100 cpm, and the action level
was 200 cpm. The maximum beta-gamma activity, 300 cpm, was observed in the interval
5.0 ft bls. All the observed beta-gamma levels are presented in Table 3-37.

The Field Team Leader performed an analysis for hexavalent Cr on two soil samples
collected 20 ft bls. No hexavalent Cr was detected.
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3.5.3 Conclusions

The sludge in the 116-C-5 retention basin was known to contain radioactivity based

.on analytical results from 1976 presented in Dorian and Richards (1978). The sludges were

expected to contain elevated levels of Cr, based on reactor operations process knowiedge.
There was little other historical data concerning non-radionuclide contaminants that might be
present in the sludges. The MEK is most likely an analytical artifact. Methyl ethyl ketone
(2-butanone) is a typical laboratory contaminant. Historical records do not indicate that
MEK was disposed of in the 100-BC-1 Operable Unit (DOE-RL 1992c).

Table 3-38 presents a comparison of the selected maximum radionuclide
concentrations from the LFI sludge samples, the maximum values of the same radionuclides
from 1976 analytical data, and 1976 radionuclide concentrations from sample location CE

- (Dorian and-Richards ‘1$78): -Location €E was-closest to LFI test pit 4 from which samples

BO18V7 and BO18V8 were collected. These two LFI samples had the maximum 1992
116-C-5 radionuclide levels. The maximum LFI concentrations were considerably less than
maximum historical concentrations, decayed to 1992, of ¥Co, *'Cs, '’Eu, **Eu, Eu. The
LFI maximum values are generaily less than but much closer to concentrations reported from
the 1976 CE sample for ®Co, '¥'Cs, '*Eu, *Eu, '“Eu.

The LFI data from sludge samples confirmed the presence of radionuclide and metals
contamination, and indicated the presence of semi-volatile compounds possibly derived from
wood preservatives.

The vadose test pit was located in an area in which reactor effluent was known to
have ponded on the surface (Dorian and Richards 1978). Thus contamination was expected
to be present at the ground surface. The vertical extent of radionuclide contamination was
expected to extend as deep as 38 ft bls (Dorian and Richards 1978). The data from the LFI
vadose test pit are compared in Table 3-39 to historical data from samples collected in
boreholes W, X, and Y. Boreholes W, X, and Y were drilled nearest to the two basins; X

and Y were between the basins and W just north of the east basin (Dorian and Richards

1978). Radionuclide data are presented in Dorian and Richards (1978) from the O ft, 5 ft,
and 20 ft sample intervals of these boreholes. The concentrations detected in LFI sampie
B018X2 (5 ft) are similar to the range of concentrations found in the surface (O ft) samples
from borehole X and Y (Dorian and Richards 1978). In borehole Y the #*?*py
concentration (0.72 pCi/g) is well above the level found in the LFI sample. Field screening
for radiocactivity and the radionuclide analyses of soil were in agreement; both indicated
maximum contamination 5 ft bls.

No organic contaminants were detected in the LFI vadose test pit sampies. Barium
and Cd were the only non-organic, non-radionuclide constituents that are present in

1 4 a8

~ —concentrations above the Hanford Site background 95% UTL.

The 116-C-5 retention basins are considered analogous to the 116-B-11, 116-D-7,
116-DR-9, and 116-H-7 retention basin sites. The 116-D-7, 116-DR-9, and 116-H-7 sites
were sampled during the 100-DR-1 and 100-HR-1 LFIs. To assess the concept that this site
is analogous, a comparison of the radionuclide and chemical analytical results from the
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100-DR-1 and 100-HR-1 LFI samples, which are compiled in the data validation reports
(WHC 1992f, and WHC 1992g), and the 100-BC-1 data, follows. In contrast to the many
radionuclides detected in 116-C-5 sludge, i.e., ®Co, *Sr, ¥'Cs, '*Eu, '*Eu, '*Eu, *Ra,
BIBAY] WSy, Vepy B8, BYHOPy and #*'Am, only “C and *°Sr were detected in material
sampled above the concrete floor in the other basins. The “C and *Sr were found in only
one of the five samples collected from the 100-DR-1 and 100-HR-1 basins. Review of the
data indicates that samples of sludge were probably not obtained at the 116-D-7, 116-DR-9,
and 116-H-7 sites. For this reason it is not appropriate to assume that sludge present at the
116-C-5 site is analogous to materials in the 116-D-7, 116-DR-9, and 116-H-7 retention

basins.

The radionuclide contaminants found beneath the 116-D-7 and 116-H-7 sites are
similar; both sites contain ®Co, *Sr, '¥’Cs, Eu, '*Eu, Ra, 2*Th, ?°U, #*U, #**%y, and
#Am. There are many radionuclide contaminants found in the 116-DR-9 site that are absent
at 116-D-7 and 116-H-7. These are "Be, 2?Na, *Mn, *Co, *Fe, %Zn, *Tc, *Zr, '®Ruy,
106Ry, #Cs, “°Ba, "*'Ce, and '“Ce. Comparisons of metallic contaminants in samples from
the three sites revealed no patterns; Ag, Cd, Cr, and Pb are the contaminants. The 116-D-7
and 116-H-7 sites have similar assemblages of organic contaminants. The 116-DR-9 site
contained VOCs, semi-vols, pesticides, and PCBs that were not found in 116-D-7 and
116-H-7 samples. Because the additional radionuclides at site 116-DR-9 have not been
detected in 100-BC-1 LFI samples (see Section 3.2.4), the 116-D-7 and 116-H-7 sites are
~better analogs than the 116-DR-9 site for the 116-C-5 and 116-B-11 vadose zone radionuclide
contamination. This is also the case for pesticides and PCBs.

3.5.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the **Sr, ®Tc, and *H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring wells
"199-B3-47 and 199-B3-1 are located downgradient of the retention basin although other waste
sites, i.e., 116-B-1, 116-B-11, 116-B-13, and 116-B-14, are also upgradient of these wells.
Monitoring well 199-BS-2 is upgradient of the retention basins. The groundwater
concentrations of ®Tc are not elevated in well 199-B3-47 in comparison to well 199-B3-2.
The groundwater concentrations of *Sr in well 199-B3-47 are 40 to 50% larger than those in
well 199-BS-2. The groundwater concentrations of *H found in well 199-B3-47 are five to
six times larger than those in well 199-BS-2. The groundwater concentrations of *Sr and
"Tc are elevated in well 199-B3-1 relative to upgradient well 199-B5-2, but *H
concentrations are not. Specifically, the *H concentration is as much as 12% to 25% lower
in the downgradient well samples. It appears that groundwater is currently impacted by the
group of retention basin waste sites, e.g., 116-B-1, 116-B-11, 116-B-13, 116-B-14, and
116-C-5. However, it is not possible to attribute the contamination to a specific source.

3.6 116-C-1 LIQUID WASTE DISPOSAL TRENCH

This unlined trench is 274 m (900 ft} northeast of the 116-C-5 retention basin (Figure
1-1) and is 152 m x 15 m x 8 m deep (500 ft by 50 ft by 25 ft deep). It was used from 1952
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until 1958 to receive an estimated 700 million ¢ (26 million gal) of high-activity cooling
water diverted from the 116-C-5 retention basin. Its construction and use were similar to
that of the 116-B-1 liquid waste disposal trench. At some time between 1958 and 1975 the

trench was backfilled.

3.6.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 116-C-1 site. 1Itis
assumed that the site is underlain by sands and gravels similar to that encountered in the

116-B-1 borehole.

3.6.2 LFI Data

?’;’?‘: Because the 100-BC-1 LFI did not include a field investigation of the 116-C-1 site
. data are not available for the following:
&5 * soil concentrations of organic, inorganic and metallic constituents
o . physical properties of the soils
o o field screening for VOC and radiological contamination
. geophysical borehole logs.

~ The 100-BC-5 Groundwater Operable Unit LFI included the instailation of monitoring
well 199-B3-46, located about 60 m north of the 116-C-1 site. During the borehole dnlling
soil samples were collected. Data from the chemical and radionuclide analyses and field
screening are presented in Section 3.6.3, below.

contaminated soil for the 100 Area soil washing treatability test. One pit was dug
__ . ___ _ mid-length, and the other at the inlet end. Radionuciide contamination was found (0 be

~ - - — - greater at the inlet end of the trench. Data collected during the excavation and in subsequent
analysis of the sampled materials are presented in Section 3.6.4.

3.6.3 Well 199-B3-46 Vadose Zone Data

Two samples were collected and submitted for chemical and radionuclide analysis
- — during the drilling- of 100-BC-5-LFI borehole for monitoring well 199-B3-46. The depth to
groundwater was 48.7 ft during drilling. The location of the well is shown on Figure 3-4.

3.6.3.1 Geology. The borehole was drilled to a total depth of 66.8 ft. The borehole

- encountered the following sediments; gravelly sand-in the 0 to 1.5 ft bls interval, sandy
gravel from 1.5 to 21.0 ft bls, gravelly sand from 21.0 to 26.5 ft bls, and sandy gravel from
26.5 to 66.8 ft bis.

3.6.3.2 Soil Samples. Sample B05XS4 was collected from the 30 to 32 ft bls interval.
Sample BO5XS5 was collected from the 35 to 37 ft bls interval.
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3.6.3.2.1 Chemical Analyses. Toluene was detected in 35 to 37 ft bis interval
(sample BOSXSS5) in a concentration of 2 ug/{ (Table 3-40). Uses of toluene are presented in
Section 3.2.2.1. No other VOCs were detected.

The semi-vols diethyl phthalate, di-n-butyl phthalate, and bis(2-ethylhexyl) phthalate
were detected in both samples. The uses of phthalates include solvent, plasticizer, plastics,
and insecticides (Sax and Lewis 1987).

Bis(2-ethylhexyl) phthalate is also used as a vacuum pump oil (Sax and Lewis 1987).
Concentrations are listed in Table 3-40. No pesticides or PCBs were detected.

No inorganic constituents or metals were detected in concentrations above the
Hanford Site background 95% UTL.

3.6.3.2.2 Radionuclide Analyses. The following radionuclides were detected: *Sr,
137Cg, MRa, 2*Th, 2°U, P*U, and *'Am. Table 3-41 summarizes the detected radionuclide
concentrations. Gross alpha level ranged from 7.8 pCi/g (sample B0O5XS4) to 4.4 pCi/g
(sample BOSXSS5). Gross beta levels ranged from 32 pCi/g (sample B05XS4) to 53 pCi/g
(sample B05XSS). The maximum radionuclide concentration was 7.8 pCi/g of *Sr in the 35
to 37 ft bis interval. All the other radionuclide concentrations were <1 pCi/g.

3.6.3.2.3 Field Screening. The well site geologist performed field screening for
VOCs using an OVM PID. Ambient VOC background ranged from 0.0 to 1.0 ppm. The
field screening action level was 5 ppm. None of the observed field screening VOC
concentrations were above ambient background.

The well site geologist performed field screening for radioactivity using a Ludlum
14C portable scintillation detector and a gross gamma probe. The site gross gamma

background was 2140 cpm. The field screening action level for gross gamma activity was
4280 cpm, however, no gross gamma activity was observed that exceeded site background.

3.6.3.2.4 Geophysical Logging. Borehole spectral gamma geophysical logging was
not performed at weil 199-B3-46.

3.6.4 Test Pit Sampling for Soil Washing Bench-Scale Testing

Two test pits were excavated in the 116-C-1 trench to collect materials for

_bench-scale soil washing treatability tests. _Test pit 116-C-1 was located mid-length, Total

depth of test pit 116-C-1 was 20 ft. The field team leader described the sediment texture as
60% cobbles and 40% sand. Twelve 5-gal containers of sediment were collected from the 10

to 20 ft interval.

Test pit 116-C-1A was excavated at the inlet end of the trench. Total depth of the
test pit was 24 ft. The field team leader estimated that 80% of the sediment in upper 5 to
7 ft was <3 inches in diameter and the remaining 20% was 3 to 6 inches in diameter. In
the interval from 7 to 24 ft the sediment consisted of rounded cobbles. Ten 5-gal containers
of sediment were collected from the 10 to 22 ft interval.
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Dimensions of the test pits, other than total depth, were not recorded. The field team
leader’s description of the sediments is not sufficient for preparation of a geologic log of the

test pits.

3.6.4.1 Soil Samples. Pacific Northwest Laboratory (PNL) personnel prepared a composite
sample from the twelve 5-gal containers of the materiai collected from 10 to 20 ft interval in
the 116-C-1 test pit (DOE-RL 1994). Arnother composite sample was prepared by PNL
personnel from the ten 5-gal containers of the material from the 10 to 22 ft bls interval in the
116-C-1A test pit (DOE-RL 1994). These composite samples are the Batch I and Batch II
samples, from the 116-C-1 and 116-C-1A test pits, respectively. The samples were
composited in order to obtain sufficient material for the bench-scale soil washing treatability
test and to minimize the variability in chemical, radiological, and physical properties that
might exist in subsamples of the composite. Sampies were not collected to provide data on
the trench sediment chemical, radiological, or physical characteristics at specific depths.

The Batch I and Batch II samples were analyzed in accordance with the 100 Area Soil
Washing Treatability Test Plan (DOE-RL 1992d) and as described in the 100 Area Soil
Washing Bench-Scale Tests (DOE-RL 1994). The analytical results have not been validated
and have not been incorporated in the HEIS database. The analytical and physical
parameters of interest included:

" concéntrations of inorganic constituents in the <2 mm size fraction
concentrations of radionuclide constituents in the <2 mm size fraction
concentrations of ®¥Co, *'Cs, and '**Eu in the >2mm size fraction
physical properties such as grain size and bulk density.

3.6.4.1.1 Chemical Analysis. The Batch I and Batch II samples were not analyzed
for volatile organic compounds, semi-volatile organic compounds, pesticides, or
polychlorinated biphenyls.

The inorganic constituents in Batch I and Batch [I samples were analyzed using
non-CLP X-ray fluorescence (XRF) methods. The following CLP TAL analytes were not

" measured using the XRF methods: Be, Co, Mg, Hg, Na, Th, and cyanide. Because

non-CLP methods were used the data are not directly comparable to LFI data or to the
Hanford Site background 95% UTL values. The Batch I and Batch II inorganic data are
presented in Table 3-42; the Hanford Site background 95% UTL values are presented for
information only. The Batch II sampie contained 4 times more Cr, 7 times more Pb, and 10
times more Zn than the Batch I sample. Concentrations of most of the other constituents
were larger in Batch II than in Batch I samples. Concentrations of Ba, Cr, Cu, Ni, 5i, V,
Zn, and Zr in the Batch I sample and Ba, Cr, Cu, Pb, Mn, Ni, Si, V, Zn, and Zr in the
Batch II sampie, both from the <2mm size fraction, may exceed the Hanford Site
background 95% UTL values, as shown in Table 3-42. The inorganic contaminant
concentrations appear to be greater near the trench iniet pipe.

3.6.4.1.2 Radionuclide Analysis. Table 3-43 presents a summary of the detected
radionuclides in the <2 mm size fraction, and the concentrations of ®Co, '’Cs, and **Eu in

" the >2 mm size fraction of the Baich Iand Baitch II sampies. - The Baich il sample-coniaims
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significantly higher concentrations of all radionuclides in comparison to the Batch I sample,
with the exception of 2*U. For example, in the <2 mm size fraction the *Co concentrations
are 525 pCi/g in Batch II and 7 pCi/g in Batch I, **Sr concentrations are 115 pCi/g in Batch
I and <0.2 pCi/g in Batch I, *'Cs concentrations are 5495 pCi/g in Batch II and 0.74 pCi/g
in Batch I, ?Eu concentrations are 2320 pCi/g in Batch II and 28 pCi/g in Batch I, and
297249py, concentrations are 414 pCi/g in Batch If and 0.08 pCi/g in Batch I. In the >2 mm
size fraction %°Co concentrations are 17.9 pCi/g in Batch II and 3.2 pCi/g in Batch I, *’Cs
concentrations are 759 pCi/g in Batch II and 2 pCi/g in Batch I and ’Eu concentrations are
51.6 pCi/g in Batch II and 0.6 pCi/g in Batch I. The radionuclide contaminant
concentrations are greater near the trench inlet pipe.

3.6.4.1.3 Field Screening. Field screening was used during the excavation at the
two test pits for health and safety purposes and to collect material with sufficient
" radioactivity to be useful for treatability testing. Radionuclide and VOC screening was not
Lz used to establish the total depth of the test pits.

=3
e The site safety officer performed field screening for VOCs using an OVM PID at
£5  both test pits. The ambient VOC background concentration during the excavations was

> 0 ppm and the observed concentrations were O to 0.2 ppm.

= A HPT performed field screening of beta-gamma activity using a Geiger-Mueller
detector with a P-11 probe. The beta-gamma general background for both test pits was

50 cpm. At the 116-C-1 test pit, source of the Batch I samples, the activity was 50 cpm in
the O to 10 ft interval had and 400 cpm in the 10 to 20 ft interval. At the 116-C-1A test pit,
source of the Batch II samples, the activity was 1000 at 10 ft bls, 600 to 1000 cpm at 15 ft
bls, 3000 to 5000 cpm in the 15 to 20 ft interval, 20,000 cpm at 20 ft bls, and 1500 to

2000 cpm in the 22 to 24 interval.

3.6.4.2 Physical Properties. The sediment from each test pit was analyzed to determine
the moisture content, particle size distribution, and specific gravity (DOE-RL 1994).

The moisture contents of the Batch I and Batch II samples were 2.49% and 0.85%
respectively (DOE-RL 1994).

~_________ _The particle size distribution of the Batch I sample, expressed in weight percent, was
90% coarse sand and gravel (>2 mm), 3.6% medium sand (2 mm to 0.25 mm), 3.4% fine
sand (0.25 mm to 0.074 mm), and 3.0% silt and clay (<0.074 mm) (DOE-RL 1994). Note
that reported Batch I grain-size distribution classes (DOE-RL 1994) do not match standard
grain-size scales used by engineers, geologists, or soil scientists. The particle size
distribution of the Batch II sample, expressed as weight percent, for the Batch II sample was
97.2% gravel (>4.75 mm), 1.1% medium sand (2 mm to 0.425 mm), 0.7% fine sand
(0.425 mm to 0.074 mm), and 1.0% silt and clay (<0.074 mm) (DOE-RL 1994). The
grain-size classes for the particle size distribution of the Batch II sample follow the ASTM
D2487-90 standard (DOE-RL 1994).

The specific gravity for the Batch II sample was 2.71, but no result was reported for
the Batch I sample (DOE-RL 1994).
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The 116-C-1 trench area was sampled extensively in 1975 at 15 locations. Boreholes
were drilled into the soil to depths up to 11 m (36 ft). Contamination was found in and
beneath the trench along the entire length, and consisted primarily of “Co, *Sr, *'Cs, 2Ey,
IYEy. and probably ®Ni (not reported). In many borings, concentrations of radionuclides
were still increasing at depths of 9 to 11 m (30 to 36 ft), indicating that the limits of the
contaminated soil column may not have been reached. The estimated radionuclide inventory
for the trench and soil column to 9 ft (30 ft) below grade was at least 79 Ci (Dorian and
Richards 1978). Approximately 4.5 kg (9 Ib) of sodium dichromate was also estimated to
have been disposed of in the trench (Stenner et al. 1988). The sodium dichromate was added
to the reactor cooling water in a concentration of 2 mg/{ to control process tube corrosion

(DOE-RL 1592a).

Analytical data from well 199-B3-46 indicate possible contamination by toluene,
phthalates, and low concentrations of radionuclides. Both toluene and the phthalate
compounds are typical laboratory contaminants. Historical records do not indicate that
toluene or phthalates were disposed of in the 100-BC-1 Operable Unit (DOE-RL 1992¢),
although vacuum pumps were used in the 100 B/C Area. The analytical data indicate only
minimal contamination may be present in the vadose zone sampled by well 199-B3-46.

Analytical data from the treatability test pit samples indicate that contamination is
greater at the inlet end of the 116-C-1 trench. Field screening for beta-gamma radioactivity
indicated that contamination was highest 20 ft bls in the 116-C-1A test pit, excavated at the
inlet end of the trench. The vertical distribution of inorganic and radionuclide contaminants

- —and the vertical extent of contamination beneath the trench were not established by the test

pit sampling, as these were not goals of the sampling and analysis. Concentrations of

_____radionuclides in the Batch II sample are considerably larger than those reported in Dorian

and Richards (1978) for borehole "L" 18 ft sample as shown in Table 3-43. The analytical
data from the test pits are not directly comparable to LFI data or to historical data because
the samples were composites from intervals 10 to 12 ft thick and because non-CLP methods
were used for inorganic analyses.

Analytical data from the LFI sampling of the 116-B-1 trench are considered analogous
and are presented in Section 3.2. Contamination levels for both radionuciides and metals for
the 116-C-1 trench are assumed to be analogous to those found in the 116-B-1 LFI samples,
based on operating history and process knowledge. An assessment of the similarity of data

--from-sites considered-analogous 1o-the 116-C-1site-is presented in Section 3.1.4,

3.6.6 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the *Sr, *Tc, and *H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well
199-B3-46 is located downgradient of 116-C-1. Monitoring wells 199-B5-2 and 199-B4-8 are
the nearest upgradient wells. The concentrations of **Sr and *Tc are both elevated in
samples from well 199-B3-46 relative to both upgradient wells. The *H concentrations in
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samples from well 199-B3-46 are about 40% to 60% larger than concentrations in sampies
from well 199-B4-8. Tritium concentrations in sampies analyzed from the upgradient well
199-B4-8 were the same as those in July samples from well 199-B3-46, but in the October
sample the downgradient well sample had 40% more *H. It appears that the 116-C-1 trench

is impacting groundwater.

3.7 116-B-11 RETENTION BASIN

The 116-B-11 retention basin was a rectangular, reinforced-concrete reservoir, 142 m
x 70 m x 6 m deep (467 ft x 230 ft x 20 ft), partially aboveground and divided into two
sections by a central flume that ran the length of the basin (General Electric 1963). The
basin was located on the northern edge of the 100 B/C Area (Figure 1-1). It received
=  effluent cooling water from the B Reactor from 1944 until 1954 (Dorian and Richards 1978).
2 After 1954, the effluent from the B Reactor was diverted to the 116-C-5 basin because the

®

o
=w=  116-B-11 basin cracked and repair efforts were unsuccessful. For at least 14 years after
r*«-\; being retired, the 116-B-11 retention basin was purposely kept wet (Brinkman 1968). To
£ maintain a minimum wetness, overflow water from the B Reactor fuel storage basin was

r.?f“ routed to the retention basin. By 1975, the basin was no longer kept wet, and 1.06 m
E7 (3.5 ft) of soil fill had been added on top of the 6.4 cm (2.5 in) layer of sludge present in the
bottom of the basin. The walls of the basin have been partially demolished.

Leaks from the 116-B-11 basin were extensively documented. As early as 1949,

- ...saveral leaks were observed in the north walls of the basin (Patterson 1949). At the same
time, thermal springs appeared along the Columbia River below the basin. The springs were
believed to result from the seepage of cooling water through the soil from the basin to the
river. Leaks continued to occur regularly after that time. Most of these leaks were small
and could be classed as seepage (Ruppert 1953). The leaks were greatest on the northeast
side of the basin and around the outlet pipe on the east end of the basin. They resulted in

-—~ ———visible surface contamination. -The leak-areas-were not covered-at that time -but were fenced

off and posted with radiation signs. During February 1954, a break occurred in the basin
and the area around the basin was covered with water (Selby and Soldat 1958). The amount
of radioactivity in the surface water surrounding the basin was comparable to effluent water,

- -~ -~ Leakage rates were estimated to be as high as 18,925 to 37,850 ¢/min (5000 to

10,000 gal/min) (Dorian and Richards 1978). The soil surface around the basin was covered
with additional soil in 1977.

The leaks resulted in widespread soil and groundwater contamination in the area of
the 116-B-11 basin. The spread of the thermally hot effluent through the soil was sufficient
to raise the temperature of the influent river water at the 181-B pump house by several
degrees centigrade (Brown 1963). Thermally hot groundwater mounds were also formed
beneath the basin.

-~ The 100-BC-1 LFI did not include an investigation of the 116-B-11 basin. -The data
that follow are from analyses reported by Dorian and Richards (1978).
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3.7.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 116-B-11 basin. Itis
assumed that the basin is underlain by sandy gravel similar to that encountered in the
116-B-1 LFI vadose borehole.

3.7.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 116-B-11 basin,
data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils

field screening for VOC and radiological contamination
geophysical borehole logs.

Historical radionuclide concentration data and conclusions for the 116-B-11 site are
presented in Section 3.7.3,

3.7.3 Conclusions

There are historical data for radionuclide constituents in basin sludge, soil, or
concrete. Dorian and Richards (1978) reports analyses of radionuclides in the basins sludge,
overlying fill, and soil from beneath and adjacent to basins. The 116-B-11 retention basin
contained a calcuiated inventory of approximately 118 Ci in 1976, of which 92 Ci was
attributed to the 6.4-cm (2.5 in) thick sludge layer, and the remaining 26 Ci was attributed to

--the soil fill-and the basin concrete. This inventory was based solely on sampling results.

The primary radionuclides consisted of ®Co, *Ni, '“’Eu, and '#Eu.- The average
concentration of 2Py in the 116-B-11 basin sludge was 58 pCi/g and the maximum was
340 pCi/g. The maximum concentration of radionuclides in 116-B-11 sludge samples
reported in 1978 (Dorian and Richards 1978) decayed to 1992 are as follows:

Constituent Concentration
(pCi/g)
‘H 102
uc 260
“Co 4266
%S 210
B4y 50.5
37Cs 831
5276y 28316
142 8224
135y 439
2l ¥ 9.0
Bipy 7.7
2py 340
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Dorian and Richards (1978) reports analyses of soil from a maximum of 4 m (13.5 ft)
below the basin. The same suite of radionuclides were found in the soil samples as in the
sludge, although concentrations were less. The data indicated that the level of contamination
is distributed irregularly in the sampled area. Concentrations at a depth of 4 m (13.5 ft) are
the same order of magnitude as concentrations in shallower soil samples. This suggests that
the sampling did not extend to the bottom of the contaminated zone. Based on the samples,
the soil column beneath the 116-B-11 basin was estimated to contain a total radionuclide
inventory of approximately 280 Ci (Dorian and Richards 1978). The contaminated soils
below and around the basin are still in place. An analysis of a soil sample from outside the
basin reported in 1986 (Jacques 1986) confirmed the 1978 report except that no **Pu was
detected.

. .. - The_116-B-11 site_is_considered analogous to the 116-C-5, 116-D>-7, and 116-H-7
sites. Section 3.5.3 presents an evaluation of this assumption.

3.7.4 Groundwater Assessment

The assessment of impact to groundwater posed by the 116-B-11 retention basin is
addressed in Section 3.5.4.

3.8 116-B-7, 132-B-6, AND 132-C-2 OUTFALL STRUCTURES

The outfall structures were open, reinforced-concrete boxes (sumps) located on the
bank above high water line and spillways that extended form the sumps to the river shore.
The 116-B-7 and 132-B-6 sumps are 8.2 m x 4.2 m x 6.4 m deep. The 132-C-2 sump is
8.2mx 16 m x 6.4 m deep. The sumps extend below grade and connect to the effluent
pipelines from the retention basins. The sumps directed the effluent water through discharge
lines to the bottom center of the Columbia River, except during times of high river levels,
when the effluent was sent through the concrete overflow spillways to the river shoreline.
Surface contamination is known to be present at the 132-B-6 spillway. The area is marked
with radiation hazard posts. The other outfall structures have not been marked with radiation
hazard posts to indicate that they are areas of known surface contamination.

The 100-BC-1 outfall structures were not investigated during the LFI. The
116-D-5 outfall structure is an analogous site that was investigated in the 100-DR-1 LFI
during 1992. Data from the 116-D-5 borehole are applicable for the LFI evaluation of the
116-B-7, 132-B-6, and 132-C-2 sites. The 116-D-5 borehole was in proximity to the outlet
side sump and near the discharge pipeline. The borehole was located there to detect possible
soil contamination produced by effluent leaks from the sump or discharge pipeline, and from
effluent spillage/overflow.

3.8.1 Geology

No site-specific geologic data are available for the 100-BC-1 outfall structures.
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3.8.2 Soil Samples

The 116-D-5 borehole was drilled to a total depth of 27.5 ft bls. Soil samples were
collected at 20 to 22 ft bls and at 25 to 27 ft bis.

3.8.2.1 Chemical Analyses. Investigation of the 116-D-5 outfall structure revealed the

. presence of trichloroethene (TCE). Uses of TCE include metal degreasing, dry cleaning,

8 s A LS o)

refrigerant and heat exchange liquid, cleaning and drying electronic components, thinner for
paints and adhesives, and chemical manufacturing (Sax and Lewis 1987).

No semi-volatile organic compounds, pesticides or PCBs were detected in the 116-D-5
structure; similar findings are expected for the 100-BC-1 outfall structures.

"~ No niétals or other inorganic compounds were defected in” concentrations above the
Hanford Site background 95% UTL at the 116-D-5 outfall structure. Similar conditions are
expected for the 100-BC-1 outfall structures.

3.8.2.2 Radionuclide Analyses. Investigation of the analogous 116-D-5 outfall structure
revealed the presence “C, *K, *Sr, *Ra, ?*Th, **U, #*U, °Pu, and *Am. All the
radionuclide concentrations were < 1 pCi/g, as shown in Table 3-44, except for “K

(12 pCi/g).

3.8.2.3 Geophysical Logging. A borehole geophysical log was not run at this site.

3.8.3 Conclusions

The possibility of radionuclide contamination at the 100-BC-1 outfalls structures is
suggested by the analogous data from 116-D-5 and known surface contamination at the
132-B-6 structure. The 100-DR-1 LF1 also examined the 116-DR-5 outfall using a single
borehole drilled in proximity to the outlet side of the sump and the discharge pipeline. The
same radionuclides were detected in samples from borehole 116-DR-5 with the addition of
137Cs.  All the concentrations were <1 pCi/g except for *K (13 and 13.5 pCi/g). No VOCs
were detected and there were no inorganic or metal concentrations above the 95% UTL.
However, di-n-butyl phthalate, bis(2-ethyl hexyl) phthalate, butylbenzyl phthalate, and the
pesticide dieldrin were detected. Uses of phthalates are presented in Section 3.6.3.1.

Historical records do not indicate that TCE, phthalates, dieldrin were disposed of in
the 100-BC-1 Operable Unit (DOE-RL 1992c). The inconsistent occurrence of these organic
compounds in samples from the two boreholes is not supportive of their occurrence at the

- -100-BC-1-outfall structures. Neither TCE or dieldrin have been found in samples from the

100-BC-1 LFI. Phthalate compounds were detected only in five soil samples from the
100-BC-1 Operable Unit, in wells 199-B3-46, 199-B3-47, and 199-B5-2. Phthalates are
typical laboratory contaminants, but may have been used in vacuum pumps in the 100 B/C
Area.
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3.8.4 Groundwater Assessment

The available monitoring wells are not sufficient to allow an assessment of current
impact to groundwater posed by the outfall structures.

3.9 PROCESS EFFLUENT PIPELINES

The retention basin system includes effluent lines from the B and C Reactors to the
basins and overflow trenches, and lines from the basins to the outfall structures.
Approximate locations of the major discharge lines are shown in Figure 3-1. The effluent
lines from the B Reactor to the 116-B-11 basin were about 732 m (2400 ft) long between the
B Reactor and the basin, and were originally 122 cm (48 in) diameter and 76 cm (30 in)
diameter concrete pipes placed 6 m (20 ft} below grade. After the original pipeline leaked, it
was retired and a 167 cm (66 in) diameter carbon steel line, also 6 m (20 ft) deep was
instailed (General Electric 1963). A segment of the effluent lines from the C Reactor to the

" 116-C-5 retention basins is aiso iocated within the 100-BC-1 Operable Unit boundaries.

These lines were 167 cm (66 in) diameter carbon steel (General Electric 1963). The total
line length from C Reactor to the 116-C-5 basin was approximately 975 m (3200 ft), but
only 610 m (2000 ft) of this lies within the 100-BC-1 boundaries.

When the C Reactor and associated basins were built, a 137 cm (54 in) diameter
effluent line was routed directly east from the B Reactor building, which tied into the
C effluent line at a junction box 91 m (300 ft) east of the B Reactor. A second 152 c¢m
(60 in) diameter crossover line between the B and C effluent lines was located south of the

116-C-5 basins.

Both the concrete effluent lines and the replacement steel lines from B Reactor
exhibited substantial leaks. The first indications of gross leaks in the effluent lines were
observed in early 1952, and they increased steadily in volume (Ruppert 1953). For a
distance of approximately 244 m (800 ft) along the lines, just south of the 116-B-11 retention
basin, the soil surface was covered with water and liquid was observed to be bubbling up
from the subsurface (Ruppert 1953). The area was confined within a radiation zone, but
there is no information to indicate that the area was covered. Two additional line leaks
occurred in late 1952 near the B Reactor building (Heid 1956). One of these occurred at the
diversion box for the crosstie to the C Reactor lines; the other was just northeast of the
B Reactor. The areas were covered with at least 1 m (3 ft) of soil.

3.9.1 Geology

The 100-BC-1 LFI did not include a field investigation of the process effluent
pipelines, junction or diversion boxes. The LFI did investigate an area analogous to areas of
effluent line leakage through excavation and sampling of the 116-C-5 vadose test pit, as
discussed in Section 3.5.
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3.9.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the process effluent
pipelines or associated junction and diversion boxes data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils
field screening for VOC and radiological contamination

geophysical borehole logs.

The 100-BC-5 Groundwater Operable Unit LFI inciuded the installation of monitoring
well 199-B5-2. Well 199-B5-2 is about 30 m west of an effluent pipeline, and about 50 m

- - -southwest of -the diversion bex that served the 116-C-5 retention basin. The pipelines and
- -- -diversion box-are shown on Figure 3-1. During the borehole drilling soil samples were
-~ ~~¢ollécted, Data from the chemicai and radionuclide analysis are presented below.

Historical radionuclide concentration data and conclusions for the site are presented in
Section 3.9.4.

3.9.3 Well 199-B5-2 Yadose Zone Data

Two samples were collected and submitted for chemical and radionuclide analysis
during the drilling of 100-BC-5 LFI borehole for monitoring well 199-B5-2. The water table
was encountered at 57.5 ft bls during drilling.

3.9.3.1 Geology. The 199-B5-2 borehole was drilled to a total depth of 75.0 ft bls. The
borehole encountered silty sand in the O to 1.0 ft interval followed by sandy gravel from
1.0 ft to 63.0 ft bis. In the interval from 63.0 ft to 75 ft bis the following sediments were
encountered:

gravelly sand at 63.0 to 65.0 ft bls
sandy gravel at 65.0 to 67.5 ft bls
gravelly silty clay at 67.5 to 68.0 ft bls
sandy gravel at 68.0 to 75.0 ft bls.

3.9.3.2 Soil Samples. Sample BO5XX2 was collected in the 53 to 55 ft interval bls.
Sample BOSXX3 was collected from the 55 to 57 ft interval bis.

" 3.9.3.2.1 Chemical Analyses.” Acetone was detected in the 55 to 57 ft bls interval
(sample BOSXX3) in a concentration of 24 ug/kg (Table 3-45). Uses of acetone are
discussed in Section 3.2.3.1. No other VOCs were detected.

The only semi-vol detected was diethyl phthalate (Table 3-43). A concentration of

390 pg/kg was detected in the 53 to 55 ft bls interval (sample BO5SXX2). Uses of phthalates
are discussed in Section 3.6.3.1. No pesticides or PCBs were detected.
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No inorganic compounds or metals were detected in concentrations above the Hanford
Site background 95% UTL.

3.9.3.2.2 Radionuclide Analyses. The following radionuclides were detected: *Sr,
Mg, ¥Cs, 26Ra, 2*Th, B5U, B8y, ¥y, and *'Am. Table 3-46 summarizes the
detected radionuclide concentrations. Gross alpha ievel ranged from 9.4 pCi/g (sample
B05XX2) to 7.3 pCi/g (sample B05XX3). Gross beta levels ranged from 36 pCi/g (sample
BO5XX2) to 37 pCi/g (sample BO5SXX3). The maximum radionuclide concentration was
2.9 pCi/g of *Sr in the 53 to 55 ft bls interval. All the other radionuclide concentrations

were < 1.5 pCi/g.

3.9.3.2.3 Field Screening. The site geologist performed field screening for VOCs
using an OVM PID. Ambient VOC background during drilling ranged from 0.0 to 0.3 ppm.
The VOC field screening action level was 5 ppm. At only two depths did the observed VOC
concentration exceed background; 0.4 ppm at 16.0 ft bls, and 0.6 ppm at 24.8 ft bls.

A field geologist performed field screening for radioactivity using a Ludlum 14C
portable scintillation detector and a gross gamma probe. The site gross gamma background
was 2250 cpm. All of the sediments screened had gross gamma activity levels less than the
site background.

3.9.3.2.4 Geophysical Logging. A geophysical log was not collected for the
199-B5-2 well.

A survey of contamination levels inside the junction boxes, diversion boxes, and
effluent lines was performed as part of the 1975/1976 radiological study (Dorian and
Richards 1978). Radionuclides in rust flakes and sludge samples collected from inside the
lines and boxes included U, *H, “C, ®Co, ®*Ni, *Sr, *Cs, 'Cs, "2Eu, '*Eu, Eu, 2Py,
B%py, and P*Py, Tritium was not found in the effluent line sample. Carbon-14 was not
found in the diversion and junction boxes. The concentrations were originally reported in
Dorian and Richards (1978) and are aiso presented in the 100-BC-1 Work Pian (DOE-RL
1992a) and in the 100-BC-1 QRA (WHC 1993a). Average total beta and gamma
radioactivity levels were 83,000 pCi/g in the effluent line scale and
120,000 pCi/g in the junction box sludge (Dorian and Richards 1978). Average 2*%°Py
concentrations were 66 pCi/g for the effluent line scale and 720 pCi/g for the sludge at the
bottoms of the diversion and junction boxes (Dorian and Richards 1978).

Analyses conducted by Dorian and Richards (1978) did not include inorganic,
metallic, or organic constituents. The LFI data for metals in the 116-C-5 sludge may be
considered analogous to the sludge and scale from the pipelines, junction and diversion
boxes.

Analytical data from well 199-BS-2 vadose zone samples indicate possible
contamination by acetone, diethyl phthalate, and low concentrations of radionuclides. Both
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acetone and the phthalate compounds are typ1cal laboratory contaminants. Historical records

— -domot indicate that acetone or phthalates were disposed of in the 100-BC-1 Operable Unit
- (DOE-RL 1992c). The analytical data indicate only minimal contamination may be present

in the vadose zone sampled by well 199-B5-2.

3.9.5 Groundwater Assessment

The available monitoring wells are not sufficient to allow an assessment of current
impact to groundwater posed by the effluent pipelines. Because of the large volume of
effiuent transported by the pipelines and their history of extensive leakage they are
considered to be current sources of groundwater impact.

3.10 116-B-13/14 SLUDGE BURIAL TRENCHES

...—. ... .. Thase burial trenches are located near.the.116-B-11 basin (Figure_1-1). The 116-B-14

trench, excavated immediately north of the 116-B-11 basin in 1948, was 37 m (120 ft) long
by 3 m (10 ft) wide by 3 m (10 ft) deep. Contaminated sludge removed from the 116-B-11
retention basin was placed in the trench and covered with approximately 2 m (6 ft) of soil
(Ruppert 1953). The 116-B-13 trench, measuring 15 m (50 ft) long by 15 m (50 ft) wide by

3 m (10 ft) deep was dug in 1952 southeast of the 116-B-11 basin (Clukey 1956). Again,

sludge was removed from the basin, placed in the trench, then covered with about 2 m (6 ft)
of clean soil (Heid 1956).

3.10.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 116-B-13/14 trenches.
It is assumed that the trenches are underlain by sediments analogous to that found in the
116-B-1 vadose borehole.

3.10.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 116-B-13/14
crib data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils

field screening for VOC and radiological contamination
geophysical borehole logs.

Historical radionuclide concentration data and conclusions for the site are presented in
Section 3.10.4.

The 100-BC-5 Groundwater Operable Unit LFI included the instatlation of monitoring
well 199-B3-47, located about 40 m north of the 116-B-14 site. During the borehole dniling
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soil samples were collected and geophysical logs were run. Data from the chemical and
radionuclide analysis, and spectral gamma geophysical logging results are presented below.

3.10.3 Well 199-B3-47 Vadose Zone Data

3.10.3.1 Geology. The 199-B3-47 borehole was drilled to a total depth of 61.0 ft bls. The
borehole encountered the following types of sediments; sandy gravel from 0 to

55.0 ft bis with caliche-cemented sand at 6.5 to 7.0 ft bls, silty sandy gravel from 55.0 to
59.0 ft bis, slightty gravelly silty sand from 59.0 to 60.5 ft bls, and sandy gravel from 60.5
to 61.0 ft bls.

3.10.3.2 Soil Samples. Two samples were collected and submitted for chemical and
radionuclide analysis during the drilling of 100-BC-5 LFI borehole for monitoring well
199-B3-47. Sample BOSXS1 was collected in the 30 to 32.5 ft interval bls. Sample B05XS2
was collected from the 39 to 41.5 ft interval bls.

3.10.3.2.1 Chemical Analyses. Methylene chloride was detected in the 30 to 32.5 ft
bls interval in a concentration of 5 ug/kg (Table 3-47). Uses of methylene chloride include
solvent extraction, paint removers, solvent degreasing, plastics processing, and aerosol
propeliant (Sax and Lewis 1987). No other VOCs were detected.

The only semi-volatile organic compound detected was di-n-butyl phthalate.
Concentrations of 36 ug/kg and 3000 ug/kg were detected in the 30 to 32.5 ft bls and 39 to
41.5 ft bls intervals, respectively (Table 3-47). Uses of phthalates are discussed in Section
3.6.3.1. The pesticide endrin was detected in the sample from the 30 to 32.5 ft interval
(Table 3-47). No PCBs were detected.

No inorganic compounds or metals were detected in concentrations above the Hanford
Site background 95% UTL.

3.10.3.2.2 Radionuclide Analyses. The following radionuclides were detected: *Sr,
134Cs, 'Cs, 2Ra, 2*Th, U, and *'Am. Table 3-48 summarizes the detected radionuclide
concentrations. Gross alpha level ranged from 3.4 pCi/g to 4.5 pCi/g. Gross beta levels
ranged from 28 pCi/g to 35 pCi/g. The maximum radionuclide concentration was
1.35 pCi/g of #*Th in the 30 to 32 ft bls interval. All the other radionuclide concentrations
were < 1.2 pCi/g.

3.10.3.2.3 Field Screening. The well site geologist performed field screening for
VOCs using an OVM PID. Ambient VOC background during drilling was 0.0 ppm. The
field screening action level was 5 ppm. No VOC concentrations above 0 ppm were observed
during field screening.

The well site geologist performed field screening for radioactivity using a Ludlum

14C portable scintillation counter and a gross gamma probe. A HPT performed a second
field screening of beta-gamma activity using a Geiger-Mueller detector and a
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P-11 probe. The site gross gamma background was 2175 cpm. The gross gamma action
level was 4350 cpm. No detectable beta-gamma activity was found during drilling. No
gross-gamma activity greater than site background was detected by field screening.

3.10.3.2.4 Geophysical Logging. Well 199-B3-47 was logged from the surface to
56 ft bls, three feet less than total borehole depth. The only man-made radionuclide detected
was '¥Cs. Cesium-137 was detected in the interval from 29 to 43 ft bls. The *Cs
maximum decay activity was <1 pCi/g. Copies of the logs are in Appendix B.

The 116-B-14 trench was not specifically identified by Dortan and Richards (1978)
with a borehole or sampling results. Borehole C in their report, however, appears to be at
the edge of the burial trench. It is not known if the borehole is just inside or outside because
the exact location of the trench was not surveyed or plotted. The hole was drilled to a depth

of 7 m (22 ft). Contamination was negligible at 7 m (22 ft). Based on the sampling results

from that borehole, the trench was estimated to contain an inventory of 0.8 Ci for the
radionuclides analyzed (Dorian and Richards 1978). The minimal levels of contamination
found by Dorian and Richards (1978) are not consistent with the levels of radionuctides
present in siudge from the 116-C-5 retention basin, which is considered to be analogous.

Analytical data from well 199-B3-47 indicate possible contamination by methylene
chloride and phthalates, and low concentrations of radionuclides. Both methylene chloride
and the phthalate compounds are typical laboratory contaminants. Historical records do not
indicate that methylene chloride or phthalates were disposed of in the 100-BC-1 Operable
Unit (DOE-RL 1992c). The analytical data indicate only minimal contamination may be
present in the vadose zone sampled by well 199-B3-47.

Data from analogous sites are not available for site 116-B-13 and 116-B-14.

3.10.5 Groundwater Assessment

The assessment of impact to groundwater posed by the 116-B-13 and 116-B-14 sludge
burial trenches is addressed in Section 3.5.4.

3.11 116-B-6A CRIB

This crib, 3.7 m by 2.4 m by 4.6 m deep (12 ft by 8 ft by 15 ft deep), is apparently
constructed of wooden timbers with rocky backfill (Campbell et al. 1990). It is covered with
2 m (6 ft) of soil. The crib was operated from 1951 to 1968 and received an estimated
5000 ¢ (1300 gal) of waste from decontamination activities at the 111-B decontamination
station.
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3.11.1 Geology

The 100-BC-1 LFI did not investigate the 116-B-6A crib. Data are available from the
in situ vitrification treatability study performed by PNL (PNL 1992). Three characterization
boreholes were drilled at the 116-B-6A site; two were drilled into the 116-B-6A crib, one
was drilled about 3 m north of the crib. These boreholes revealed a relatively homogenous
matrix consisting of unconsolidated, poorly sorted, sandy gravei to siity sandy gravel,
averaging 50-60% gravel, 30-45% sand, and 5-10% mud (silt and clay) (PNL 1992).
Moisture content ranged from 4% to 15%.

3.11.2 Soil Samples

3.11.2.1 Chemical Analyses. Chemical analyses performed by PNL (1992) were restricted
to metals and inorganic constituents. The concentrations of Cd, Cu, Pb, and Zn were above
the Hanford Site background 95% UTL in several sample intervals, as shown below in Table

3-49.

3.11.2.2 Radionuclide Analysis. The samples collected for inorganic and metals analysis
were not analyzed for radionuclide content. Radionuclide content was determined using
borehole geophysical logging. The resuits are presented in Section 3.11.2.4.

3.11.2.3 Field Screening. During construction of the boreholes, measurements were taken
of radioactivity at 2 ft intervals. These measurements were taken using a Geiger-Mueller
instrument, A maximum concentration of 5500 cpm was measured in BH-2 at a depth of six
feet. Field measured peaks in radioactivity correspond to the peaks noted in borehole
geophysical logging results.

3.11.2.3 Geophysical Logging. Borehole geophysical logs were collected from the BH-1,
BH-2, and BH-3. Cesium-137, ®Sr and ®*Co were the only reported radionuclides (PNL

1992). The depth intervals and maximum concentrations for these radionuclides were as
follows:

. cobalt-60 occurred in BH-1 from 11.5 to 14 ft bls, with a maximum
concentration of 122 pCi/g, at 11.5 ft

. cobalt-60 occurred in BH-2 at 12 ft bls with a concentration of 0.58 pCi/g

. cesium-137 occurred in BH-1 from 11.5 to 20 ft bls, with a maximum
concentration of 574 pCi/g at 14 fit

. cesium-137 occurred in BH-2 from 4 to 28 ft bis, with a maximum
concentration of 3402 pCi/g at 6 ft

. cesium-137 occurred in BH-3 at 20 ft bls, with a concentration of 2.3 pCi/g

. strontium-90 occurred in BH-1 at 14 ft bls, with a concentration of 138 pCi/g.
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3.11.3 Conclusions

Radionuclide contamination at the 116-B-6A site was expected in the 15 to 20 ft
interval, with the maximum contamination at about 15 ft (Dorian and Richards 1978). The
borings constructed for the treatablhty study (PNL 1992) showed contamination in the 6 to
15 ft interval, with the maximum at six feet. For '”’Cs, **Sr and *°Co, the concentrations
reported in PNL (1992) are greater than would be expected by decaying the Dorian and
Richards (1978) values from 1976 to 1992.

There are no data available from facilities in the 100 Area analogous to the 116-B-6A
crib.

3.11.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the *Sr, *Tc, and *H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B4-7 is
downgradient of 116-B-6A. Monitoring well 199-B4-5 is upgradient of 116-B-6A. The
groundwater concentrations of *°Sr, *Tc, and *H are not appreciably different for
downgradient and upgradient samples. The 116-B-6A site does not appear to be contributing
radionuclide contaminants to groundwater.

3.12 1i6-B-68 CRiB

This crib, 4 m by 2.4 m by 2 m deep (12 ft by 8 ft by 6 ft deep), was operated from
1950 to 1953 and received radioactive liquid waste from fuel element decontamination at the
111-B decontamination station. The crib was apparently an unlined excavation, probably

filled with gravel, and covered with 2 m (6 ft} of soil after it was abandoned (Ruppert 1953).

3.12.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 116-B-6B crib. It is
assumed that the crib is underlain and surrounded by sediments analogous to that found in
the 116-B-6A in situ vitrification boreholes, reported in Section 3.11.1.

3.12.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 116-B-6B cnb
data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils

field screening for VOC and radiological contamination
geophysical borehole logs.
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Historical radionuclide concentration data and conclusions for the site are presented in
Section 3.12.3.

3.12.3 Conclusions

The only sample obtained during the 1975/1976 radiological investigation appears to
have been a surface sample (Dorian and Richards 1978). It is unlikely, however, that a
surface sample reflects the contamination within and below the crib, since waste discharges
would have occurred below the present soil surface covering the crib structure. Therefore,
the inventory given by Dorian and Richards (1978) is suspect.

The operating history of the 116-B-6B crib was similar to the 116-B-6A crib, although
the 116-B-6B was used for 3 years and 116-B-6A for 17 years. The volume of waste
disposed into the 116-B-6B crib are not known. As a worst case, the levels of contamination
found during the treatability test investigation at the 116-B-6A crib can be assumed to be
similar to those in the 116-B-6B crib.

3.12.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the *Sr, ®Tc, and *H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B4-7 is
downgradient of 116-B-6B. Monitoring well 199-B4-5 is upgradient of 116-B-6B. The
groundwater concentrations of *Sr, ®Tc, and *H are not appreciably different for
downgradient and upgradient samples. The 116-B-6B site does not appear to be contributing
radionuclide contaminants to groundwater.

3.13 116-B-4 DUMMY DECONTAMINATION FRENCH DRAIN

This french drain, 1.2 m diameter by 6 m deep (4 ft in diameter by 20 ft deep), also
known as the dummy decontamination crib, is located east of the B Reactor building. This
french drain received an estimated 300,000 ¢ (79,000 gal) of contaminated chromic and nitric
acid solutions from the dummy decontamination wash pad at the B Reactor building from
1957 until 1968 (Stenner et al, 1988). The spent acids were neutralized and routed to the
french drain via an underground stainless steel pipe, which is included as part of the 116-B-4
unit. Reported quantities of inorganic chemicals disposed of to this french drain include
1000 kg (2200 1b) of sodium dichromate, 1000 kg (2200 1b) of sodium oxalate, and 6000 kg
(13,200 1b) of sodium sulfamate (Stenner et al. 1988).

Because the 100-BC-1 LFI did not include a field investigation of the 116-B-4 dummy
decontamination french drain data are not avatlable for the following:

. soil concentrations of organic, inorganic and metallic constituents
physical properties of the soiis
. field screening for VOC and radiological contamination
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. geophysical borehole logs.

The 100-HR-1 LFI did investigate a site, the 116-H-3 dummy decontamination french
drain, that is analogous to the 116-B-4 french drain. The 116-H-3 french drain is 0.9 m
diameter x 4.6 m deep (3 ft x 15 ft) received liquid wastes from the decontamination of fuel
element spacers (dummies).

3.13.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 116-B-4 dummy
decontamination french drain. It is assumed that the 116-B-4 french drain is underlain by
silty sandy gravel similar to that encountered in the 116-B-3 LFI vadose borehole.

3.13.2 Soil Samples

3.13.2.1 Chemical Apalysis. The laboratory analysis results of samples taken from the
116-H-3 vadose zone borehole showed no inorganic contaminant levels above the 95% UTL.
There were no VOC, semi-vol, or pesticide contaminant levels above contract required
quantitation limits.

3.13.2.2 Radionuclide Analysis. Seven radionuclides, Co, '*?Eu, ?%Ra, *Th, 22U,
and 2*U, were detected above the laboratory’s detection limit in the soil samples from the
116-H-3 borehole. All except for *2Eu were less that the contract required detection limit of
0.5 pCi/g. The concentration of '*2Eu, 0.54 pCi/g, occurred in a sample collected from the

14510 16.3-£t bis-interval:. - No-other occurrences-of this radionuclide were detected in

samples from the 116-H-3 borehole.

3.13.2.3 Field Screening. No levels of VOCs above the action level (5 ppm above

also was no radionuclide activity detected above the background level of 75 ¢pm.

3.13.2.4 Geophysical Borehole Logging. Logging was performed on the 116-H-3 borehole
using a spectral gamma-ray system. Small amounts of ®Co, **Eu, and '*Eu were detected
in the borehole. Cobait-60 was encountered in two intervals in the survey; from the surface
to 1 ft (0.3 m) and from 12 ft (3.7 m) to the maximum survey depth of 18 ft (5.5 m) bls.
The activity detected was less than 1 pCi/g. Similarly, "?Eu was detected at activity levels
of <5 pCi/g in two intervals: from the surface to 1 ft (0.3 m) and from 11 to 18 ft (3.6 t0
5.5 m) bls. Europium-154 was detected between 12 and 16 ft (3.7 and 4.9 m) bls. The

___detected activity was not continuous and was <1 pCi/g. Cesium-137 was not detected in the

borehole.

3.13.3 Conclusions

The 116-B-4 french drain was apparently sampled during the 1976 radiological
investigation to a depth of 4.4 m (15 ft). The reported bottom depth of the french drain 1s

341



DOE\RL-93-06, Rev. 0

6 m (20 ft). Therefore, the analytical results shown do not reflect contamination present in
the bottom of the drain or the soil beneath the drain. The maximum concentration of
radionuclides reported in 1978 (Dorian and Richards 1978) for the 116-B-4 site decayed to

1992 are as follows:

Constituent Concentration
(pCi/g)
‘H 122
“Co 26
S 3.7
34Cs 0.0002
13Cs 208
152gy 420
.y %Ey 45
i 5Ey 63
= . mpy 0.29
e el 0.28
= 29py 8.6
&2 Data from the analogous 116-H-3 facility indicate there is no inorganic or organic -

contamination at the 116-H-3 dummy decontamination french drain. There are, however,
some indications of radionuclide contamination both near the surface and at depth at the
116-H-3 site. One soil sample, the spectral gamma-ray borehole logging, and the historical
data from Dorian and Richards (1978) indicate the presence of low levels of radionuclide
contamination between approximately 12 and 18 ft (3.7 and 5.5 m) bls. The gamma-ray logs
indicate very low levels of radionuclide contamination by *Co and "“>Eu near the surface.

This analogous data is useful for the assessment of the 116-B-4 site. It is assumed
that inorganic and organic contaminants are not present at the 116-B-4 french drain, and that
the types of radionuclides that may be present at the 116-B-4 site are similar to those found
at the 116-H-3 french drain. The estimated 1978 inventory of radionuclides in the 116-B-4
site and the 116-H-3 site were 2.0 Ci and 0.07 Ci, respectively (DOE-RL 1992a, and Dorian
and Richards 1978). Because the 116-B-4 estimated inventory was 28 times that of 116-H-3,
radionuclide contamination may be expected to be considerably greater at 116-B-4 than was
found in 116-H-3 samples.

3.13.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the **Sr, **Tc, and *H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B4-9 is
located downgradient of 116-B-4, although offset about some 70 m to the northeast, and
downgradient of site 116-B-2. Monitoring well 199-B4-4 is upgradient of 116-B-4. Because
only these two monitoring wells are available there is uncertainty in the assessment of
groundwater impact from site 116-B-4. The concentrations of *Sr, **Tc, and *H are not
appreciably different between these two wells. Although the 116-B-4 site contains *Sr, and

3-42



DOE\RL-93-06, Rev. 0

it is likely to have received effluent containing %Tc, the site does not appear to be a current
source of groundwater contamination.

3.14 116-B-9 FRENCH DRAIN

This disposal unit, 1.2 m in diameter by 0.9 m deep (4 ft diameter by 3 ft deep), is
located west of the 132-B-1 *H recovery facility. It was used from 1952 to 1954 to receive

- —am estimaied 40,000 (10,600 gal)-of waste water from- what-is- described as the P-10 storage

building drain (Clukey 1956, Stenner et al. 1988). The nature of the activities in the
building is unknown (DOE-RL 1992a). Since the P-10 project involved *H production, *H
may be a potential contaminant. More definitive information on potential contamination is
unavailable. No sampiing has been performed on this unit.

3.14.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 116-B-9 french drain.

-1t is -assumed that the french-drain-is-underlain by sands and gravels similar to that

encountered in the 116-B-5 LFI vadose borehoie.

3.14.2 LFI Data

: Because the 100-BC-1 LFI did not include a field investigation of the 116-B-9 french
drain data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils :

field screening for VOC and radiological contamination
geophysical borehole logs.

3.14.3 Conclusions

No historical data for the 116-B-9 french drain are available. It was not sampled
during the 1976 radiological investigation (Dorian and Richards 1978).

There .are no facilities in the 100 Area analogous to the 116-B-9 french drain.
3.14.4 Groundwater Assessmeni

The current impact of the 116-B-9 site on groundwater cannot be assessed since data
are not available from monitoring wells or 100-BC-1 LFI analyses.
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3.15 116-B-10 DRY WELL

This dry well was constructed as a 0.9 m (3 ft) diameter tile-lined well on a concrete

- - slab,-2-m-(7-ft) deep, overlain with a manhole cover. Liquid waste apparently overflowed to

or from a 15 c¢cm (6 in) process sewer line 0.9 m (3 ft) from the bottom slab. The method by

which this system operated is unclear. The well received an estimated 5 million ¢

(1.3 million gal) of liquid decontamination wastes from the 132-B-1 building from 1950 to

1968 (Stenner et al. 1988). Based on the knowiedge that *H recovery activities were

conducted at the building, *H is a potential contaminant. Other potential contaminants

include Cr and nitrate, typically found in decontamination solutions. No sampling has been

performed on this unit.

= 3.18.1 Geology
.
= The 100-BC-1 LFI did not include a field investigation of the 116-B-10 dry well. It

fi:;f is assumed that the dry well is underlain by sands and gravels similar to that encountered in
&7  the 116-B-3 and 116-B-5 LFI vadose boreholes.

3.15.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 116-B-10 dry
well data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the sotis

field screening for VOC and radiological contamination
geophysical borehole logs.

3.15.3 Conclusions

No historical sampling data for the 116-B-10 dry well are available. It was not
sampled during the 1976 radiological investigation (Dorian and Richards 1978).

There are no facilities in the 100 Area analogous to the 116-B-10 dry well.

3.15.4 Groundwater Assessment

The current impact of the 116-B-10 site on groundwater cannot be assessed since data
are not available from monitoring wells or 100-BC-1 LFI analyses.
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3.16 116-B-12 CRIB

This crib, 3 m x 3 m x 3 m deep (10 ft x 10 ft by 10 ft deep), received drainage from
the confinement system seal pits in the 132-B-4 air filtration ventilation building. Waste
~volume is unknown. Potential contaminants inciude *H; *C, and other potentiaily gaseous
radionuclides.

The 100-BC-1 LFI did not include a field investigation of the 116-B-12 crib. The
" 100-DR-1 LFI did investigate an analogous site, the 116-D-9 crib. This 3Imx3mx 3 m
(10 ft x 10 ft x 10 ft) structure received liquid wastes associated with the 117-D building seal
pits confinement system. Because the 116-B-12 was not investigated during the
100-BC-1 LFI site-specific data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils

field screening for VOC and radiological contamination
geophysical borehole logs.

3.16.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 116-B-12 crib. It is
assumed that the crib is underlain by sands and gravels similar to that encountered in the
116-B-2 LFI vadose borehole. -

3.16.2 Soil Samples

3.16.2.1 Chemical Analyses. Acetone, a typical laboratory analytical contaminant was
found in two samples from the 116-D-9 investigation.

T Tt ~TTTTm~ - ~~"No semi-volatile organic compounds, pesticides or PCBs were detected in the
100-DR-1 LFI; equivalent conditions are anticipated for the 116-B-12 cnib.

No metals or other inorganic compounds were detected at concentrations above the
Hanford Site background 95% UTL in the 116-D-9 crib. The same conditions are expected
for the 116-B-12 crib.

3.16.2.2 Radionuclide Analyses. Radionuclide analyses of samples collected from a boring
at the 116-D-9 analogous facility detected *C, *°K, ®Sr, **Ra, *Th, P*U, and *'Am. The
maximum concentration of ®¥Sr was 2.9 pCi/g. Table 3-50 shows the results of the 116-D-9
analyses.

3.16.2.3 Field Screening. No intrusive field investigations were conducted at this site; no
VOCs were found in the analogous 116-D-9 crib. Likewise, no radionuclides were detected
during field screening of soils at the 116-D-9 crib. Similar conditions are likely at the
116-B-12 crib.
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3.16.2.4 Geophysical Logging. No geophysical logs were run at the 116-D-9 site.

3.16.3 Conclusions

No historical sampiing data for the 116-B-12 crib are available. It was not sampled
during the 1976 radiological investigation (Dorian and Richards 1978). Analogous data from
the 116-D-9 crib indicated the presence of only low levels of radionuclide contamination.
This was also the case for the 116-H-9 site, another analogous facility that was examined
during the 100-HR-1 LFL. The detected radionuclides in 116-H-9 samples, *’Cs, "Eu,
26Ra, 2%Th, 22Th, and 2*U, were not identical to those at 116-D-9 (Table 3-50). The
116-H-9 concentrations were all less than 1.3 pCi/g. Analyses of 116-H-9 samples revealed
no organic compounds, and no inorganic contaminants. The data from these two sites are
generally consistent for non-radiological constituents. There were two detections of acetone
at 116-D-9 but no detections in 116-H-9 samples. Acetone does not appear to be
facility-specific, and is not expected at the 116-B-12 site. The data indicate the uncertainty
that the use of data from analogous sites entails.

If this analyte proves to be facility- specific, it is of potential concern for the
100-BC-1 Operable Unit.

3.16.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the *Sr, *Tc, and *H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B4-4 is
located downgradient of 116-B-12. Monitoring well 199-B4-7 is upgradient of 116-B-12.
The *Sr concentrations in groundwater from well 199-B4-4 were three to six times higher
than the samples from well 199-B4-7. The concentrations of **Tc and *H are not appreciably
different between these two wells. The 116-B-12 site appears to be a current source of
groundwater contamination, although the 132-B-4 and 132-B-5 facilities could be contributing
contaminants as well.

3.17 118-B-5 BALL 3X BURIAL GROUND
This burial ground, 15 m by 15 m by 6 m deep (50 ft by 50 ft by 20 ft deep),
contains irradiated reactor wastes such as old thimbles, step-plugs, and other components.

These were removed from the B Reactor during the Ball 3X Project shutdown in January

system using nickel-plated boron steel and carbon steel balls. The burial trench was
backfilled with about 1.5 m (5 ft) of clean soil overlying the buried materials (Heid 1956).
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3.17.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 118-B-5 bunal ground.
It is assumed that the burial ground is underlain by sands and gravels similar to that
encountered in the 116-B-6A borehole (PNL 1992).

3.17.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 118-B-5 burial
ground data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils

iawains UDwa wewsiiiia

geophysical borehole logs.

3.17.3 Conclusions
No historical sampling data for the 118-B-5 burial ground are available. It was not

sampled during the 1976 radiological investigation (Dorian and Richards 1978). Typical
contaminants that are generally associated with reactor hardware are “°Co and *Ni.

3.17.4l Groundwater Assessment

The burial ground is not impacting groundwater. Contaminants thought to be

~associated with the burial ground, -such-as*Co, were not detected in downgradient

monitoring well 199-B4-4, or in any monitoring wells.

3.18 118-B-7 SOLID WASTE BURIAL GROUND

The 118-B-7 solid waste burial ground, 2 m by 2 m by 2 m deep (8 ft by 8 ft by
8 ft deep), received small amounts of waste from the 111-B facility. Most of the waste
consisted of decontamination materials and associated equipment. Small amounts of reactor
hardware may be present. Typical contaminants may include *Co and *Ni. No sampling
has been performed.

3.18.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 118-B-7 burial ground.
1t is assumed that the burial ground is underlain by sands and gravels similar to that

- encountered in the 116-B-6A borehole (PNL 1992).

3-47



DOE\RL-93-06, Rev. 0

3.18.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 118-B-7 burial
ground data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils

field screening for VOC and radiological contamination
geophysical borehole logs.

3.18.3 Conclusions

No historical sampling data for the 118-B-7 burial ground are available. It was not
sampled during the 1976 radiological investigation (Dorian and Richards 1978). Typical
contaminants that are generally associated with reactor hardware are ¥Co and %Ni,

3.18.4 Groundwater Assessinent

The burial ground is not impacting groundwater. Contaminants thought to be
associated with the burial ground, such as ®Co, were not detected in downgradient
monitoring well 199-B4-7, or in any monitoring wells.

3.19 132-B-4/5 FILTER BUILDING, GAS RECIRCULATION BUILDING AND
TUNNELS

The 132-B-4 filter building was a concrete structure 18 mx 12 mx Il m
(59 x 39 x 36 ft) high with an inlet tunnel 34 m (112 ft) long and an exhaust tunnel 24 m
(79 ft) long. The building received exhaust fan discharge through an inlet duct from the B
Reactor building and discharged filtered air through a duct and out the 132-B-2 exhaust
stack. United Nuclear Industries personnel collected smear samples from the filter cells and
inlet tunnel, analyzed the smear samples for radionuclides, and reported the results in 1978
(Dorian and Richards 1978). The radionuclides ®Co, “’Cs, '**Eu, and '*Eu were present in
scale from the drains under the A and B filter frames (Dorian and Richards 1978). Samples
collected from the inlet tunnel contained *H, *C, ®Co, *Sr, ¥'Cs, *Eu, '“Eu, 2*Pu, and
Z924%py, The data were reported as pCi/sample, each sampie consisting of a standard smear
collected over an area of 100 cm?. The data are not directly comparable to concentrations
expressed in pCi/g units. Radionuclides identified during a 1987 analysis of paint samples
were *H, *C, *¥Sr, '¥Cs, and ®"Pu (Issaacson 1987). The site was decommissioned in 1988.
The building and ducts were excavated and demolished in situ. The contaminated rubble was
buried at least 1 m (3.2 ft) below grade, except for rubble from the seal pits, which was
buried under at least 5 m (16 ft} of clean fill (Stenner et al. 1988).

The 132-B-5 gas recirculation building was a concrete building measuring 51 x 22 to
30 x 9.5 m (167 x 72 to 98 x 31 ft) high. United Nuclear Industries personnel collected
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smear samples from the floors of the gas piping tunnel and gas dryer room number 5,
analyzed the smear samples for radionuclides, and reported the results in 1978 (Dorian and
Richards 1978). The floor smear samples from the tunnel and the room contained 3H, "C,
%Co, %Sr, ¥'Cs, P*Pu, and ®**Py (Dorian and Richards 1978). Europium-155 was also
found in a floor smear sample from dryér room number 5. The data were reported as
pCi/sample, each sample consisting of a standard smear coilected over an area of 100 cm?,
The data are not directly comparable to concentrations expressed in pCi/g units. Stenner et
al. (1988) identified the radionuclides *H, **C, “Co, *Sr, *’Cs, *’Eu, ‘¥Eu, BSEu, and *°Pu
at the facility. Only the concentration of %sr, 1,030 + 290 pCi/g from pulverized concrete
samples, has been specified to date (Beckstrom 1989). The building was demolished in situ
by placing building pieces in the basement and tunnels (Stenner et al. 1988).

3.19.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 132-B-4/5 sites. It is
assumed that the site is underlain by sands and gravels similar to that encountered in the
116-B-6A borehole (PNL 1992).

3.19.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 132-B-4/5 sites
ground data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils

field screening for VOC and radiclogical contamination
geophysical borehole logs.

3.19.3 Conclusions

The historical data (Dorian and Richards 1978) and the 1988 and 1989 sampling data
for the 132-B-4 and 132-B-5 sites are available but incomplete; concentration information,
expressed in pCi/g, are absent for all radionuclides except for *Sr.

There are no data available from facilities in the 100 Area analogous to the 132-B-4
and 132-B-5 sites.

3.19.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the *Sr, *Tc, and *H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B4-4 is
located downgradient of 132-B-4 and 132-B-5. Monitoring well 199-B4-7 is upgradient of
116-B-12. The **Sr concentrations in groundwater from well 199-B4-4 were three to six

—times higher than the samples from well 199-B4-7. The concentrations of *Tc and °H are

not appreciably different between these two wells. Although the 132-B-4 and
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132-B-5 sites may be contributing contaminants to groundwater, a more likely source is the
116-B-12 site. The available monitoring wells are not sufficient to resoive the uncertainty.

3.20 118-B-10 SOLID WASTE BURIAL GROUND

A mound approximately 24 m (80 ft) south of the B Reactor building transfer bay was
recently identified as a potential burial ground. The size of this burial ground and the type
of waste it may contain are unknown. It is suspected that it may contain irradiated reactor

components.

3.20.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 118-B-10 burial ground.
It is assumed that the burial ground is underiain by sands and gravels similar to that
encountered in the 116-B-3 and 116-B-5 vadose borehole.

3.20.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 118-B-10 solid
waste burial ground data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils

field screening for VOC and radiological contamination
geophysical borehole logs.

3.20.3 Conclusions

~—- —~No historical sampling data for the 118-B-10 burial ground are available. It was not

sampled during the 1976 radiological investigation (Dorian and Richards 1978). Typical

contaminants that are generally associated with reactor hardware are Co and ®Ni,

3.20.4 Groundwater Assessment

The burial ground is not impacting groundwater. Contaminants thought to be
associated with the burial ground, such as ®¥Co, were not detected downgradient monitoring
wells 199-B4-4, 199-B4-9, or in any other monitoring wells.
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3.21 128-B-3 BURN PIT

The 128-B-3 site was used to burn office waste, waste paints, and solvents and also
received coal ash and demolition waste. The specific dates of operation are not known so 1t
is assumed to be from 1943 to 1968. The contents in the site are not known. This unit has
not been sampled for hazardous wastes. No other information is available for the 128-B-3

site.

3.21.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 128-B-3 site. There are
no nearby LFI vadose boreholes to provide site-specific geologic data.

3.21.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 128-B-3 site
data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils

———field screening for VOC and radiological contamination
geophysical borehole logs. '

|
oc:)oo

3.21.3 Conclusions

No historical sampling data for the 128-B-3 site are available. It was not sampled
during the 1976 radiological investigation (Dorian and Richards 1978).

There are no data from facilities in the 100 Area analogous to the 128-B-3 burn pit.

3.21.4 Groundwater Assessment

The available monitoring wells are not sufficient to allow an assessment of current
impact to groundwater posed by the 128-B-3 site.

3.22 126-B-2 CLEAR WELLS

The 126-B-2 clear wells were part of the B Reactor cooling water treatment system.
Filtered water was pumped from the 183-B building to the 38 million ¢

(10 million gal) clear wells then to storage tanks and from the storage tanks to the B Reactor.
The pump room associated with the clear wells is the only part of the site containing waste.
The waste is demolition debris from the above ground portion of the pump room. The exact
operational period of the clear wells is not known so it is assumed to be from 1943 to 1968.
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This unit has not been sampled for hazardous wastes. No other information is available for
the 126-B-2 site.

3.22.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 126-B-2 site. There are
no nearby LFI vadose boreholes to provide site-specific geologic data.

3.22.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 126-B-2 site
data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils

field screening for VOC and radiological contamination
geophysical borehole logs.

3.22.3 Conclusions

No historical sampling data for the 126-B-2 site are available. It was not sampled
during the 1976 radiological investigation (Dorian and Richards 1978).

There are no data from facilities in the 100 Area analogous to the 126-B-2 clear
wells.

3.22.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the *Sr, ®T¢, and *H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B5-1 is
downgradient of 126-B-2. The *Sr and *H concentrations in groundwater from well
199-B53-1 are not elevated relative to other wells in the 100-BC-5 Operable Unit. The
concentrations of *Tc in samples from well 199-B5-1 are not elevated relative to upgradient
wells 199-B4-4, 199-B4-5, and 199-B4-7. These wells are upgradient, as the September
1992 water table elevations indicate a northwest component to the groundwater flow.
Monitoring well data indicate that the 126-B-2 site is not impacting groundwater.

3.23 NON-WASTE SITE SOIL SAMPLES

Two surface soil sampies (BO5SXZ4 and BOSXZS5) were collected at a location about

0.1 mi east of the railroad crossing on Route 1 (B Avenue) to provide data for the local
background concentrations of inorganic and organic constituents, and radionuclides
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(Figure 3-4). Subsequent to their collection and analysis the unit managers decided not to
utilize the data to represent local background. The unit managers agreed that the Hanford
Site background 95% UTL values were more appropriate as inorganic background
concentrations, and that organic and radionuclide background values are not currently
available. The data from the two samples may be useful at a later date. Table 3-51
presents the sample intervals, analytical laboratory, analyses performed, and the
environmental data transmission numbers associated with each sample.

3.23.1 Seil Samples

3.23.1.1 Chemical Analysis. The VOCs methylene chloride, chloroform, and toluene were
detected in the two sampies in concentrations less than the CRQL of 10 ug/kg. No other
VOCs were detected in the soil samples.

No semi-volatile compounds were detected in the soil samples.
No pesticides or PCBs were detected.

Metals and inorganic compounds, e.g., nitrate, sulfate, fluoride are present in

~~ ~concentrations significantly less than the Hanford Site background 55% UTL.

3.23.1.2 Radionuclide Analysis. Radioactive isotopes of americium, plutonium, potassium,
radium, strontium, thorium, and uranium were detected in the soil samples. The
concentrations reported are very similar to those reported for silica sand equipment blank

BO5XY7 (Table 3-52).

3.23.2 Conclusions

Toluene and methylene chloride are typical laboratory contaminants. The presence of
these compounds and chloroform are highly suspect given the site location, absence of nearby
waste sites, and the sandy porous nature of Hanford soils. The persistence of these volatile
compounds in the shallow soil is not credible. Toluene was detected in many laboratory
blank samples (WHC 1992c). Methylene chloride has also been detected in a silica sand
equipment blank (sample BOSXY?7) at a concentration of 2 ppb (WHC 1992c).

No semi-vol, pesticide, or PCB compounds were detected. The concentrations of
metals and inorganic compounds, e.g., nitrate, sulfate, fluoride are significantly less than the
Hanford Site inorganic soil background 95% UTL.

The similarity of radionuclide concentrations found in the soil samples and the silica

sand equipment blank (sample BOSXY7) suggests that the anthropogenic radionuclides
detected do not represent contamination in the soil samples.
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3.24 ELECTRICAL FACILITIES

Electrical facilities in the 100-BC-1 Operable Unit were ranked in the 100-BC-1 Work
Plan (DOE-RL 1992a) as low-priority facilities. However, the potential for contamination of
the soil by PCBs at the facilities was recognized and sampling of surface soil at these
facilities was performed to assess the scope of PCB contamination present. Locations for
sampling were selected after a literature search and site walk-over were performed. The 13
sampling locations are shown on Figure 3-12. Visual evidence of contamination was the

criteria used to identify soil for collection.

3.24.1 Soil Samples

Nineteen samples were collected for analysis during the electrical facility source
sampling activity. They were analyzed for PCBs. Table 3-53 presents the sample numbers,
sample locations, analysis performed, and the environmental data transmission number

associated with each sample.

3.24.2 Chemical Analysis

The PCBs Arochlor-1254 or Arochlor-1260 were identified in 12 of the 19 samples.
Arochlor-1254 was found in 11 samples, with detected concentrations ranging from 21 ug/kg
to 6400 ug/kg. One sample contained 340 ug/kg of Arochlor-1260. Table 3-54 presents the
PCB concentrations found for all the samples.

3.24.3 Conclusions

The analytical results indicate that PCB contamination should be considered when the
100-BC-1 and 100-BC-2 electrical facilities undergo remediation. Because these facilities are
not considered high-pnority sites for remediation (DOE-RL 1992a) they have not been
included in the QRA, and are not considered in the IRM path. The data for these facilities
are presented here because the sampling and analyses were associated with the 100-BC-1

scope of work.

3.25 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Section 121(d) of CERCLA, as amended by the Superfund Amendments and
Reauthorization Act (SARA) of 1986, requires that fund-financed, enforcement, and federal
facility remedial actions comply with ARARs of federal environmental laws and more
stringent, promulgated state environmental or facility siting laws.

Comprehensive Environmental Response Compensation and Liability Act defines

applicable requirements as those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under

3-54



L.

o

H

§

T A
f E

44, " 7
_sfml.?; =

£

DOE\RL-93-06, Rev. 0

federal or state law that specifically address a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA site. Relevant and
appropriate requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under
federal or state law that, while not "applicable" to a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance at a CERCLA site, address

- probiems or situations sufficiently- similar to-those encountered at the CERCLA site that their

use is well suited to the particular site.

In addition to ARARs, CERCLA also provides for the consideration of
to-be-considered (TBC) guidance, non-promuigated advisories or guidance documents issued

" “by Tederal of state governiments that do not have the status of potential ARARs but which
-~ may be considered in determining necessary levels of protection of health or the

environment.

Applicable or relevant and appropriate requirements may be further subdivided into
the following categories:

. Chemical-specific requirements - health- or risk-based numerical values or
methodologies that, when applied to site-specific conditions, resuit in the
establishment of numerical values. If a chemical has more than one such
requirement that is ARAR, compliance should generally be with the most
stringent requirement.

. Location-specific requirements - restrictions placed on the concentration of
hazardous substances or the conduct of activities solely because they are in
specific locations, such as wetlands or historic places.

. Action-specific requirements - technology- or activity-based requirements or
limitations on actions taken with respect to hazardous wastes. These
requirements are triggered by the particular remedial activities that are selected
to accomplish a remedy.

Potential chemical- and location-specific ARARs are defined during the field
investigation portion of the CERCLA process and refined in the feasibility study and
proposed plan. Action-specific ARARs are generally defined during the phase I and II
feasibility study and refined in detailed analysis and the proposed plan. Potential ARARS
and TBCs in all categories are defined in the 100 Area Feasibility Study, Phases I and 2
(DOE-RL 1992¢). For purposes of this LFI, only the chemical- and location-specific
ARARs are discussed. Chemical- and location-specific ARARs are used in the LFI report as
screening criteria for the evaluation of high-priority sites as IRM candidates. This use of

" ARARs is not intended to set cleanup standards for the high-priority sites. Chemical- and

location-specific ARARs are presented in Tables 3-53 through 3-538.
Chemical-specific ARARs for soils are limited to those levels for hazardous

constituents prescribed in the state’s Model Toxics Control Act (MTCA). Currently, MTCA
has not defined levels for radionuclides. Additional soil limits are presented in Subpart S of
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RCRA for hazardous constituents and in DOE Order 5400.5 for radionuclides. These are
considered TBCs for the 100 Area operable units. Potential chemical-specific ARARs for air
emissions are also identified for the 100 Area; however, these tend to also be based on
specific actions which have a tendency to increase releases to the air. Therefore, these are
more appropriately addressed in the focused feasibility study. Potential chemicai-specific
ARARSs are listed in Table 3-55 and 3-56; TBCs are included in Table 3-57.

Potential location-specific ARARs are identified for the 100 Area because of the

presence of threatened or endangered species and archaeological resources. In addition,
potential location-specific ARARs based on possible impacts to wetlands and floodplains are
included. These are described in Tables 3-58 and 3-59; TBCs are in Table 3-60.

This discussion of potential ARARs is intended to be a refinement of ARARs
presented in the work plan. Additional evaluation of potential ARARs will be done in the FS

phase. Final ARARs will be determined in the ROD.
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Figure 3-1 Map of the 100-BC-1 Operable Unit
High-priority Sites as they Existed 'During
Active Operations
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Figure 3-3 Comparison of the 116-B-1 LFI
Borehole Data and Historical Data
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Figure 3-4 Strontium-90 Groundwater Concentrations
in July and October 1992 Sampled by Monitoring
Wells in Upper Unconfined Aquifer and by Monitoring
Well B2-12 in Upper Confined Aquifer

| as part of the 100-BC-5 Limited Fi ield
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I:"lgure 3-5 Technetium-99 Groundwater Concentration

in July and October 1992 Sampled by Monitoring Well

in Upper Unconfined Aquifer and by Monitoring Wel]
B2-12 in Upper Confined Aquifer as part of the

100-BC-5 Limited Field Investigatio
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Figure 3-6 Tritium Groundwater Concentrations in Jul:

and October 1992 Sampled by Monitoring W i
Upper Unconfined Aquifer and by Monitogringe u\:fel?] B2-1

in Upper Confined Aquifer as part of the 100-BC-5

Limited Field Investigation
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Figure 3-7 Location of LFI Boreholes 116-B-2, 116-B-3, 116-B-5 and
Nearby 100-BC-1 Operable Unit High-priority Sites
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Figure 3-8 Comparisen of the 116-B-2 LFI
Borehole Data and Historical Data

Sampling Results for 116-B—2 Trench
Field Screening Borehole Spectral 1978 Radiochemical Data
Geologic Log Sample Locotion LFl Datc 3-92 Gamma leog (Doricn & Richards 1978)
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orgenic compounds and rodionuciides are shown. octivity for borehole and the rodionuclide associgted
Fiei¢d Screening — Action levels for volotile organic compounds with that octivity is shown ty Mox. Activity.
{(VOC) were 5 ppm ond for Gross Gommea (7} rodiation 1876 Radiochemical Dota — Al detected rodicnuclices at the
were 4700 counts per minute, Local background levels for corresponding depth intenvots are shown. Sources of the
VOC, Beta—Gamma (,87), and ¥ were O ppm, not detectable, dato ore indicated by borenple name %A.B.E etc.}.
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provided for information only. « = N—pitrosodiphenylamine, pyrene.
» » MIBK = 4—Methyl~2—pentanone
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Figure 3-9 Summary Diagram
of the 116-B-3 LFI Borehole Data

: . |
Sampling Results for 116—B-3 Crib 5
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Figure 3-10 Comparison of the 116-B-5 LFI
Borehole Data and Historical Data

Sampling Results for 116—-8B-5 Crib
Field Screening 1976 Radiochemical Data
Geologic Log Sample Location LFI Data 3-92 Spectral Gamma  {Dorian & Richards 1978)
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Screening for mercury (Hg) performed for health and sofety
reqsons. Hexavalent chromium dold Qre provided for information onlby.




THIS PAGE INTENTIONALLY
LEFT BLANK

L 42;::'._‘
J:ti‘ ’



I1-d¢

—O

S
.

Bo1avi

2
.

BO18V0

B018v4 -~ Composite

BO18vS — Composite
Duplicote

1
[ ]

Bo1av2

S
)
BO18V6

6
[
BO18V1

4 g BD18v7

BD18vB - Duplicate

200 Feet

® Test Pit Location

B018ve — Equipment Blank

KOK\ 110392-B

sjd 1591 Sundures a3pnis uiseg wonudRyY $-3-911 30 uoned0] YI-f N3y

0 "A9Y ‘90-£6-TI\JOA



DOE\RL-93-06, Rev. 0

Figure 3-12 Location of Electrical Facilities Sampling Locations
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Table 3-1 116-B-1 Vadose Zone Borehole Sample Analysis Matrix

Sample Number B0O5XY1 | BOSXY4 B0O5SXYS BO5XY6 BO5SXY7
Sample Interval 15 - 17 17 - 19 20 - 22 25 - 27 Blank*
Date Samipied - -~ - 13123792 - 1 3/23/92 ] 3/24/92 | 3/24/92 4/01/92
Laboratory TMA® TMA T™A TMA TMA
Analytical Parameters Environmental Data Transmission Numbers®
CLP TAL Inorganics? X01474 X01474 X01474 X01474 X01016
CLP TCL VOCs® X01474 X01474 X01474 X01474 X01016
CLP TCL Semi-VOLs' X01474 X01474 X01474 X01474 X01016
CLP TCL Pest/PCB® X01474 X01474 X01474 X01474 X01016
- Radionuclides X01269 X01269 X01269 X01269% X01148
Wet Chemistry X01474 X01474 X01474 X01474 X01016

Borehole coordinates: WCS83S (meters) N:145,275.15 E:565,523.48

= Equipment blank sample
= Environmental Data Transmission numbers identify records containing the analytical data

b
¢ = TMA Norcal
d

= U.S. Environmental Protection Agency (EPA) Contract Laboratory Program {CLP) Target Analyte
List (TAL) - e.g., metals and cyanide
¢ = EPA CLP Target Compound List (TCL) of volatile organic compounds (VOC)

' = EPA CLP TCL of semi-volatile compounds

t = EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)
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Table 3-2 Metals in 116-B-1 Vadose Borehole Soil Samples Above
the Hanford Site Background 95% Upper Threshold Limit (concentrations in mg/kg)

Sample and Sample Interval (ft bls) Hanford Site
Background
Analytes BO5XY1, 15 - 17 | BO5XY4, 17-19 | 959 UTL
Chromium 33 A 27.9
Manganese A 839 612
Zinc 128 A 79

"| A = Concentration less than Hanford Site background 95% upper threshold limit (UTL)
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Table 3-3 Radionuclides Detected in 116-B-1 Vadose Borehole Soil Samples
(concentrations in pCi/g)

Sample and
Sampie Interval (ft bls)
Analytes BOSXY1 |BOSXY4 | BOSXYS | BOSXY6
15-17 17-19 20 -22 25 - 27
—
Gross Alpha 0° 8.89% 5.18% 1.9%
Gross Beta 201 76.7% 54.3 N/D
- | Carbon-14 . 3.77 6.18' 3.7¢’ 1.89

py Cobalt-60 4,167 1.589' 0.389 N/D
i Strontium-90 13.2 6.38 5.08 1.54
e
=3 Cesium-137 43.85 22.99 10.36 1.394
m Europium-152 121.9 59.15' 17.56 | 4.114
= Europium-154 9.9 4.749" 1,195 N/D

Plutonium-238 0.108% 0.088% N/D N/D

Plutonium-239 3.6% 0.92*% 0.269 N/D

Americium-241 0.482% 0.13% 0.05 0.002

* = Interpreted as O, analysis reported negative concentrations

R = Value marked as rejected in validation because of missing calibration data

! = Value estimated, due to quality control deficiencies

N/D = Constituent not detected, data package includes detection limit
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Table 3-4 116-B-1 Vadose Zone Borehole Field Screening Data for Radioactivity

Depth Interval (ft bls)

15.0-17.0
17.0 - 19.5
20.0 - 22.5
25.0-27.0

Gross Gamma (cpm)

0.0-15.0 Not Detected

14,000
3,000
2,500

1,200

Beta-Gamma (cpm) | Sample
Not Detected
250 BOSXY1
250 B05XY4
Not Detected BO5SXYS
Not Detected | BOSXY6
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Table 3-5 116-B-1 Vadose Zone Borehole Spectral Gamma Geophysical Logging Resuits

Radionuclide Occurrence Interval (ft bls) Maximum Activity (pCi/g)
and Interval (ft bls)
Cobalt-60 13t0 19 <10 at 16
Cesium-137 14 to 23 50 at 16
Europium-152 13 to 23 200 at 16
Europium-154 14 to 23 12 at 16
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Table 3-6 Comparison of Radionuclides Detected 116-B-1 Trench In 15 ft to 22 ft bls

Interval With Samples B17 and B20 from Dorian and Richards (1978)
{concentrations in pCi/g)

Analytes

Sample and Sample Interval (ft bls)

BI17* BO5SXY1 | BOSXY4 B20* BOSXYS
17 15 - 17 17 - 19 20 20-22
Carbon-14 N/D ;7? 6.18’ ;;D _T_3.76’
Cobalt-60 4.6 4.167 1.589 0.153 0.389
Strontium-90 2.24 13.2 6.38 4.2 5.08
Cesium-134 0.003 N/D 0.453' 0.001 N/D
Cesium-137 24.9 43.85 22.99 7.608 10.36
Europium-152 97.3 121.9 59.15’ 11.057 17.56
Europium-154 13.6 9.9 4.749 0.963 1.195
Europium-155 1.2 N/D N/D 0.051 N/D
Uranium-238 0.28 N/D N/D 0.25 N/D
Plutonium-238 0.015 0.108 0.088 N/D N/D
Plutonium-239 0.99 3.6% 0.92% 0.11 0.269
Americium-241 N/D 0.482% 0.13R N/D 0.05

* = Concentrations from Dorian and Richards (1978) decayed to 1992
" = Interpreted as O, analysis reported negative concentrations
® = Value marked as rejected in validation because of missing calibration data

! = Value estimated, due to quality control deficiencies

N/D = Constituent not detected, data package includes detection [imit

3T-6




18207

P

DOE/RL-93-06, Rev. 0

Table 3-7 116-B-2 Vadose Zone Borehole Sample Analysis Matrix

Sampie Number BO5Y20 BO5Y21 BO5Y22 BO5Y23
Sample Interval 9.7-12.0 15.0-17.8 ) 20.0-22.5 | 20.0-22.5
Date Sampled S -3/23/92 1 3/24/92 3/25/92 3/25/92
Laboratory TMA* TMA TMA TMA
Analytical Parameters Environmental Data Transmission Numbers®
CLP TAL Inorganics® X01474 X01474 X00932 X00932
CLP TCL VOCs® X01474 X01474 X00932 X00932
CLP TCL Semi-VQOLs® X01474 X01474 X00932 X00932
CLP TCL Pest/PCBf X01474 X01474 X00932 X00932
Radionuclides X01269 X01269 X01148 N/A
Wet Chemistry X01474 X01474 X00932 X00932

Borehole coordinates: WCS83S (meters) N:144,516.37 E:565,396.56

* = TMA Norcal

® = Environmental Data Transmission (EDT) numbers identify records containing the analytical data
¢ = U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Target
Analyte List (TAL) - e.g., metals and cyanide
¢ = EPA CLP Target Compound List (TCL) of volatile organic compounds (VOC)
* = EPA CLP TCL of semi-volatile compounds

! = EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)

N/A = Not Analyzed

317
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Table 3-8 Detected Radionuclides in 116-B-2 Vadose Borehole Soil Samples

(concentrations in pCi/g)

Sample Number and
Sample Interval (ft bls)
Analyt
ey BOSY20 | BOSY21 | BOSY22
9.7-12.0 | 15.0-17.8 | 20.0 - 225
Gross Alpha 2.26% 2.93% o
Gross Beta 123 N/D N/D
Carbon-14 3.03 3.95 N/D
Cobalt-60 0.135 N/D N/D
Strontium-90 64.1 0.988 0.4
Cesium-137 91.32 N/D N/D
Europium-152 10.36 N/D N/D
Europium-154 0.564 N/D N/D
Plutonium-238 0.033% N/D 0.053’
Plutonium-239 5.71% N/D - N/D
Americium-241 0.023% 0.366 0~
" = Interpreted as O, analysis reported negative concentrations
R = Value marked as rejected in validation because of missing calibration data
! = Value estimated, due to quality control deficiencies
N/D = Not detected, data package contains detection limits
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Table 3-9 116-B-2 Vadose Zone Borehole Field Screening Data for Radioactivity

i

:;ﬂ

15207

¢

Depth Interval (ft bls) | Gross Gamma (cpm) | Beta-Gamma (cpm) | Sample
0.0-2.5 2,500 Not Detected
2.5-2.6 2,400 Not Detected
2.6-7.2 2,200 Not Detected
7.2-17.6 2,200 Not Detected
7.6 - 10.0 2,900 200
9.7-12.0 6,000 200 BO5SY20
12.05 - 14.6 8,000 750
14.6 - 15.1 6,000 250
15.1 - 16.0 2,400 Not Detected BO5Y21
16.0 - 17.8 2,400 Not Detected
17.8 - 18.4 2,600 500
18.4 - 20.0 2,400 Not Detected
20.0 - 21.0 2,600 Not Detected
21.2-22.5 2,600 Not Detected B05Y22
22.5-23.5 2,400 Not Detected
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Table 3-10 116-B-2 Vadose Zone Borehole Spectral Gamma
Geophysical Logging Results

Occurrence Interval (ft bls)

—

Radionuclide
Cobalt-60 10
Cesium-137 7to 18
Europium-152 8to 16
Europium-154 9to 12

Maximum Activity (pCi/g) and

Interval (ft bls)

<l at 10
185 at 10
20 at 10
2 at 10
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Table 3-11 Volatile and Semi-Volatile Compounds Detected in Well 199-B4-9 Soil
Samples (concentrations in ug/kg)

Sample and
Sample Interval (ft bls)
Analytes

BOSXXS | BO5SXX6 | BOSXX7 | BOSXX8 | BOSXX9 | BOSXY(Q*

16.0 - 26.0 - 30.0 - 60.0 - 67.0 - 67.0 -

18.0 28.0 315 63.0 71.0 71.0
Acetone® N/D T N/D N/D 11 N/D N/D
Benzoic acid N/D N/D N/D N/D N/D 71
Benzyl alcohol | 380 N/D N/D N/D N/D N/D

Water Table Depth: 71.3 ft below land surface

Lo - - ]

= Quality control sample

= Volatile organic compound
= Value marked as rejected in validation because of missing calibration data
= Value estimated, due to quality control deficiencies

N/D = Constituent not detected, data package includes detection limit

3T-11
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Table 3-12 Metals Detected in Well 199-B4-9 Soil Samples and
the Hanford Site Background 95% Upper Threshold Limit
(concentrations in mg/kg)

Sample and
Sample Interval (ft bls)
Analytes

BO5SXXS5 | BOSXX6 | BOSXX7 | BOSXX9 | BOSXY0 | Hanford

16.0 - 26.0 - 30.0 - 67.0 - 67.0 - Site

18.0 28.0 31.5 71.0 71.0 Background

95% UTL

Cadmium N/D 0.86 N/D N/D N/D 0.66
Chromium | 116’ 13¢' 69.2! 257 46.6' 27.9
Mercury 2.49 B N/D N/D N/D 1.25
Nickel B N/D N/D 117 N/D 25.3

Water Table Depth: 71.3 ft below land surface

1 = Value estimated, due to quality control deficiencies
N/D = Constituent not detected, data package includes contract required detection limit
B = Value is below Hanford Site Background 95% upper threshold limit (UTL)

(DOE/RL-92-94 Rev. 1)
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Table 3-13 Radionuclides Detected in Well 199-B4-9 Soil Samplies
(concentrations in pCi/g)

Sample and Sample Interval (ft bls)
Analytes BOSXX5 | BOSXX6 | BOSXX8 | BOSXX9 | BOSXYQ*

16.0 - 26.0 - 60.0 - 67.0 - 67.0 -

18.0 28.0 63.0 71.0 71.0
Gross Alpha 3% 6.8% 6.3% 3" 9.9%
Gross Beta 110% 32 29*° 3ot 3R
Sodium-22 1.36' N/D N/D N/D N/D
Cobalt-58 0.275' N/D N/D N/D N/D
Cobalt-60 8.97 N/D N/D N/D N/D
Strontium-90 I I 1.2 1 1.8
Cesium-134 N/D N/D N/D N/D 0.04'
Cesium-137 13.7 14.3 2.16° 1.92 N/D
Europium-154 2.9¢ N/D N/D N/D N/D
Radium-226 N/D 1.51 1.04/ 1.06' 0.994/
Thorium-228 0.553' 0.605' 0.589' 0.39’ 0.745
Uranjum-235 0.015 0.013 N/D 0.006 N/D
Uranium-238 0.37 0.32 0.21 0.18 0.19
Plutonium-239/240 § 1.1’ 0.044 N/D N/D N/D
Americium-241 0.35 0.005 0.009 0.008* 0.009*

Water Table Depth: 71.3 ft below land surface

A = Quality control sampie

R = Value marked as rejected in validation because of missing calibration data

! = Value estimated, due to quality control deficiencies

N/D = Constituent not detected, data package includes contract required detection limit
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Table 3-14 Well 199-B4-9 Borehole Spectral Gamma Geophysical Logging Resuits

Radionuclide Occurrence Interval (ft bls) Maximum Activity (pCi/g)
~and Interval (ft bls)
Cobalt-60 13 to 26 ) 13 at 19
Cesium-137 13t0 78 60 at 19
Europium-152 14 to 26 67 at 19
Europium-154 15 to 27 <7atl9

< = less than

No man-made radionuclides were detected at maximum survey depth of 78 ft bls by the
long count spectra.
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Table 3-15 Comparison of 116-B-2 LFI Borehole Radionuclide Concentrations
With Maximum Concentrations From Dorian and Richards (1978)

Boreholes A, B, D, and E (concentrations in pCi/g)

Sample and
Sample Interval (ft bls)
Analytes | posyaer | EY B, E° | BOSY21* | A, B, D
9.7 - 12.5 15 15.0 - 20
12.0 17.8
Carbon-14 3.03' N/D N/D 3.95' N/D
Cobalt-60 0.135 0.03 0.065sB | N/D 0.073 A
Strontium-9) 64.1 339 S2.2E 0.988 29.83 B
Cesium-137 91.32 1245 |429B | ND 25.6 A
Europium-152 10.36 0.97 42B N/D 0.93 AB
Europium-154 | 0.564 0.06 031 B N/D 0.11 A
Europium-155 | N/D 0.18 034E | ND 0.24 A
Uranium-238 | N/D N/D N/D N/D 0.24B
_Plutonium-238 | 0.033* | N/D | ND N/D N/D
Plutonium-239 | 5.71% 0.99 1.4 B N/D 0.89 A
Americium-241 | 0.023% N/D N/D 0.366 N/D

B05Y22*
20.0 -

25

N/D
N/D
0.4
N/D
N/D
N/D
N/D
N/D
0.053'
N/D
0™

A, B°
25

N/D
0.013B
549B
3.87B
027B
N/D
0.027 B
N/D
N/D
0.15A
N/D

a
b
]

.
R

= 100-BC-1 limited field investigation result
= Maximum concentrations from borehole E (Dorian and Richards 1978) decayed to 1992
Maximum concentrations from Dorian and Richards (1978) decayed to 1992
Interpreted as 0, analysis reported negative concentrations
= Value marked as rejected in validation because of missing calibration data

7 = Value estimated, due to quality control deficiencies
N/D = Constituent not detected, data package includes detection limit
Borehole indicated by letter adjacent to concentration, e.g., "1.4 B” indicates 1.4 pCi/g from

borehole B
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Table 3-16 116-B-3 Vadose Zone Borehole Sample Analysis Matrix

Sampie Number BOSXY7 | BOSXY8 | BOSXZO BOSXZ1 BO5SXZ2 BOSXZ3
Sample Interval Blank* 7.4-9.4 | 10.7-12.7 | 10.7-12.7° | 10.7 - 12.7 | 14.8 - 16.8
Date Sampled 4/01/92 4/06/92 4/07/92 4/07/92 4/07/92 4/08/92
Laboratory TMA® TMA TMA Weston® TMA TMA
Analytical Parameter Environmental Data Transmission Numbers®

—— e o -
CLP TAL Inorganics’ X01016 X01280 | X01280 X00901 N/A X01264
CLP TCL VOCst X01016 X01280 | X01280 X00901 X01264 X01264
CLP TCL Semi-VOLs" | X01016 X01280 X01280 X00901 N/A X01264
CLP TCL Pest/PCB’ X01016 X01280 | X01280 X00901 N/A X01264
Radionuclides X01148 X01270 | X01270 X01471 N/A X01270
Wet Chemistry X01016 X01280 | X01280 X00901 N/A X01264

Borehole coordinates: WCS83S (meters) N:144,527.21 E:565,358.04

Equipment blank
Split sample
TMA Norcal
Roy F. Weston

Howuon

- 0 [ aT -

* — EPA CLP TCL of semi-volatile compounds
i = EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)

N/A = Not Analyzed

Environmenta Data Transmission (EDT) numbers identify records containing the analytical data

U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Target Analyte List
.(TAL) - e.g., metals and cyanide

EPA CLP Target Compound List (TCL) of volatile organic compounds (VOC)
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Table 3-17 Volatile Organic Compounds Detected in Vadose Borehole at 116-B-3
(concentrations are in ug/kg)

Sample and Sample Interval (ft bls)

Analytes BOSXYS | BOSXZ0 | BOSXZI | BOSXZ3
7.4-94 110.7-12.7 | 10.7 - 12.2_ 14.8 - 1&
Acetone N/D N/D 40.00 N/D
2-Butanone N/D 5.00 N/D N/D
Benzene 1.00° N/D N/D N/D
4-Methyl-2-pentanone N/D 3.00 N/D 1.007

! = Value estimated, due to quality control deficiencies
N/D = Not Detected, detection limit in data package
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Table 3-18 Semi-Volatile Organic Compounds Detected in Vadose Borehole at 116-B-3

(concentrations in ug/kg)

Sample and
Sample Interval (ft bis)
Analytes BOSXYS | BOSXYSRE

74-94 [ 7.4-94 |
Anthracene 27 20
Benzo(A)anthracene 160/ 15¢°
Benzo(B)fluoranthene 89’ 100’
Benzo(K)fluoranthene 130 83/
Benzo(A)pyrene 97 %6’
Chrysene 190 150
Fluoranthene 310 270
Phenanthrene 120 100
7 = Value estimated, due to quality control deficiencies
* = RE code indicates sample re-extraction and analysis
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Table 3-19 Metals Detected in 116-B-3 Vadose Borehole Soil Samples Above the
Hanford Site Background 95% Upper Threshold Limit (concentrations in mg/kg)

Sample and Sample Interval (ft bls) Hanford
Site
Analytes | BosXY8 | BOSXZO | BOSXZ1 | BOSxz3 | Background
7.4-9.4 | 10.7-12.7 { 10.7 - 14.8 - 95% UTL
| 12.1__ 16.8
Cadmium N/D 1.8 1.3 A 0.66
Chromium A A A 44 .50 27.9
- Silver N/D N/D 3.00 N/D 2.7
% ! = Value estimated, due to quality control deficiencies
. A = Concentration less than Hanford Site background 95% upper threshold limit
= N/D = Not Detected, detection limit in data package
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Table 3-20 Radionuclides Detected in 116-B-3 Vadose Borehole Seil Samples
(concentrations in pCi/g)

-Analytes Sample and Sample Interval (ft bls)
BOSXY8 BO5SXZ0 BOSXZ1 BOSXZ3
7.4-9.4 10.7-12,7 | 10.7 - 12.7 | 14.8 -

[ 16.8
Gross Alpha oR® 2.76% 5.0% o
Gross Beta 2078 N/D N/D N/D
Carbon-14 N/D 3.58 N/D N/D
Strontium-90 39.2¢ N/D 4,08 0.587
Cesium-137 78.58 4,705 2.78% 0.25%
Thorium-228 N/D N/D 0.723% N/D
Plutonium-238 0.035 N/D N/D N/D
Plutonium-239 0.791’ N/D N/D N/D
Americium-241 0.083 0.024 N/D 0.020
* = Interpreted as 0, analysis reported negative concentrations
R = Value marked as rejected in validation because of missing calibration data
} = Value estimated, due to quality control deficiencies
N/D = Not Detected, data package contains detection limit
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Table 3-21 116-B-3 Vadese Zone Borehole Field Screening Data for Radioactivity

Depth Interval (ft bls) | Gross Gamma (cpm) Beta-Gamma (cpm) Sample

0.0-5.8 3,500 Not Detected
. 58-74 . .-.-8,000 . ... 400 . _

7.4-94 4,500 250 BOSXYS
9.4 -10.7 5,000 150
10.7 - 12.7 5,000 150 BOSXZ0
12.7 - 14.8 4,500 Not Detected
14.8 - 16.8 4,500 Not Detected B05SXZ3
16.8 - 17.5 4,500 Not Detected
17.5 - 18.5 3,600 Not Detected
18.5 - 20.0 4,000 Not Detected
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Table 3-22 116-B-5 Vadose Zone Borehole Sample Analysis Matrix

Sample Number B0OSY24 BOSY25 BO5Y26
Sampie Interval 6.6 - 8.6 10.0 - 11.2 15.0-17.0
Date Sampled 4/16/92 4/20/92 4/21/92
Laboratory TMA* TMA TMA
Analytical Parameters Environmental Data Transmission Numbers®

| —_—
CLP TAL Inorganics® X01263 X01266 X01266
CLP TCL VOCs* X01263 X01266 X01266
CLP TCL Semi-VOLs® X01263 X01266 X01266
CLP TCL Pest/PCBf X01263 X01266 X01266
Radionuclides X01270 X01270 X01270
Wet Chemistry X01263 X01266 X01266

FESN7 1D

Borehole coordinates: WCS83S (meters) N:144,762.12 E:565,289.19

* = TMA Norcal

* = Environmental Data Transmission (EDT) numbers identify records containing the analytical data

¢ = U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Target

Analyte List (TAL) - e.g., metals and cyanide
¢ = EPA CLP Target Compound List (TCL) of volatile organic compouads (VOC)
EPA CLP TCL of semi-volatile compounds

= EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)
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Table 3-23 Volatile Organic Compounds Detected 116-B-5 Vadose Zone Borehole
(concentrations are in ug/kg)

Sample and Sample Interval (ft bis)
Analytes BOSY24 | BOSY2S | BOSY2SRE | BOSY26
6.6-8.6 | 10.0- 10.0-11.2 | 15.0 -
11.2 17.0
Carbon disulfide | 4 N/R 200° N/D
Toluene 25 N/R 77 N/D

’ = Value estimated, due to quality control deficiencies

N/R = Not Reported
N/D = Not Detected, data package contains the detection limits
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Table 3-24 Maetals Detected in 116-B-5 Vadose Borehole Soil Samples Above the
Hanford Site Background 95% Upper Threshold Limit (concentrations in mg/kg)

Sample and Hanford Site
Sample Interval (ft bis) Background
t % UTL
Analytes | Bosy2e | BosY2s | Bosyzs | 0%
6.6-8.6 | 10.0- 15.0 -
11.2 17.0
Barium 90.24 484 78.60* 171
Mercury 1.40 1.10% 2.9¢¢ 1.25
Zinc 68.40% 69.40* 125.00 79
4 = Concentration less than Hanford Site background 95% upper threshold
limit
! = Value estimated, due to quality control deficiencies
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Table 3-25 Radionuclides Detected in 116-B-5 Vadose Borehole Soil Samples
(concentrations in pCi/g)

Sample and
Sample Interval (ft bls)
Analytes BOSY24 | BOSY25 | BOSY26
6.6-8.6 | 10.0- 15.0 - 17.0

11.2
Gross Alpha 3.060% 3.610% 6.790%
Cobalt-60 0.134 0.260¢ 0.184’
Strontium-90 0.00° 0 0.150'
Cesium-137 0.132 N/D N/D
Europium-152 1.166 1.527 N/D
Americium-241 0.006 0.002 0.002
" = Interpreted as Q, analysis reported negative concentrations
R = Value marked as rejected in validation because of missing calibration data
! = Value estimated, due to quality control deficiencies
N/D = Not Detected, see data package for detection limit
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Table 3-26 116-B-5 Vadose Zone Borehole Field Screening Data for Radioactivity

Depth Interval (ft bls) | Gross Gamma (cpm) Beta-Gamma (cpm) Sample
_ e —— —— —————
6.6-9.6 2,000 Not Detected B05Y24
10.0 -11.2 2,000 Not Detected BOSY25
11.6 2,350 Not Reported
12.0 3,000 Not Reported
12.0 - 13.0 2,660 Not Reported
13.0-17.0 2,000 Not Reported
15.0- 17.0 1,800 Not Detected BOSY26
17.5 1,800 Not Reported
&1 20.6 - 24.6 2,000 Not Reported
r_\:
Coy
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Table 3-27 116-B-5 Vadose Zone Borehole Spectral Gamma Geophysical Logging Results

Radionuclide Occurrence Interval (ft bls) Maximum Activity (pCi/g)
and Interval (ft bls)

Cobalt-60 Sto 17 <1.5 13 - 17 broad curve
Europium-152 Jto 15 <7atl0
Europium-154 3to 12 <1
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Table 3-28 Comparison of 116-B-5 LFI Borehole Radionuclide

DOE/RL-93-06, Rev. 0

Concentrations With Maximum Concentrations From
Dorian and Richards (1978) Boreholes A and B (concentrations in pCi/g)

Analytes Sample and Sample Interval (ft bls)

BO5Y24* Al A® BO5Y25* | BO5Y26* B®

6.6 - 9.6 8 ) 10 10-11 15-17 225
Cobalt-60 =‘.’)..ﬂl34J 2.48 0.20 0.260 0.184’ N/D
Strontium-90 0.¢ 0.0814 0.108 0.0° 0.15¢/ N/D
Cesium-137 0.132 0.31 0.04 N/D N/D N/D
Europium-152 1.166 11.49 0.84 1.527 N/D N/D
Europium-154 N/D 2.51 N/D N/D N/D N/D
Europium-155 N/D 0.014 N/D N/D N/D N/D
Americium-241 0.006 N/D N/D 0.002 0.002 N/D
Tritium N/A 29,000 1,589 N/A N/A 179

* = 100-BC-1 limited field investigation data
* = Concentrations from Dorian and Richards (1978) decayed to 1992
)

= Interpreted as 0, analysis reported negative concentrations
= Value estimated, due to quality control deficiencies
N/D = Constitueat not detected, data package includes detection limit
N/A = Not Analyzed
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Sample Number BO18V0 | BO18VI BO13V1A | BOI8VIB | BOI8V2 | B0i8V3 | BO18Vv4 BO18V5
Test Pit Number 2 6 6* 6 1 3 Composite | Composite*
Date Sampled 4/28/92 | 4/28/92 | 4/28/92 4/28/92 4/28/92 | 4/28/92 | 4/28/92 4/28/92
Laboratory TMA*® TMA Weston! | Weston TMA TMA TMA TMA
Analytical Parameters Environmental Data Transmission Numbers*

CLP TAL Inorganics’ N/A X01473 N/A N/A N/A N/A X01473 X01473
CLP TCL VOCs? X01391 | N/A X01294 X01473 X01473 X01473 | X01473 X01473
CLP TCL Semi-VOLs' N/A N/A X01294 N/A N/A N/A X01473 X01473
CLP TCL Pest/PCB’ N/A N/A X01294 N/A N/A N/A X01473 X01473
Radionuclides N/A X01368 | N/A N/A N/A N/A X01368 X01368
Wet Chemistry N/A X01473 X01294 N/A N/A N/A X01473 X01473

Duplicate Sample

Split sample

TMA Norcal

Roy F. Weston

Environmental Data Transmission (EDT) numbers identify records containing the analytical data

U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Target Analyte List (TAL) - e.g., metals and cyanide
not analyzed

EPA CLP Target Compound List (TCL) of volatile organic compounds (VOC)
EPA CLP TCL of semi-volatile compounds

EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)

had rF - - L [ 9 n -4 -
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Sample Number BO18V6 | BOI8V6A | BOIBVSB | BOISBV7 | BOIBVTA | BOI8V7B | BOIBVE | BOISVEA Bo18vEB | BO1BVY
Test Pit Number 5 5 5 4 4 4 4 4 4" Blank
Date Sampled 4/28/92 | 4/28/92 4/28/92 4/28/92 | 4/28/92 4/28/92 4/28/92 | 4/28/92 4/28/92 4/28/92
Laboratory TMA® Weston* Weston TMA Woeston Weston TMA Weston Weston TMA
Analylical Parameters Environmental Data Transmission Numbers*

CLP TAL Inorganics’ X01473 | N/A Xo01427 X01473 | N/A X01427 X0t473 | N/A X01427 X01473
CLP TCL voCcs* N/A X0i294 N/A N/A X01294 N/A X01473 | X01294 N/A X01473
CLP TCL Semi-VOLs' | N/A X01494 N/A N/A X01294 N/A X01473 X01294 N/A X01473
CLP TCL Pest/PCB N/A X01294 N/A N/A X01294 N/A X01473 | X01294 N/A X01473
Radionuclides X01368 | N/A N/A X01368 | N/A N/A X01368 | N/A N/A X01368
Wet Chemistry X01473 | X01294 N/A X01473 | X01294 N/A X01473 | X01294 N/A X01473

* = Duplicate Sample
* = Split sample

¢ = TMA Norcal

4 = Roy F. Weston

I

cyanide
! = not analyzed

b

I

! = EPA CLP TCL of semi-volatile compounds
} = EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)

EPA CLP Target Compound List (TCL) of volatile organic compounds (VOC)

Environmental Data Transmission (EDT) numbers identify records containing the analytical data
= U.S. Environmental Protection Agency (EPA) Conlract Laboratory Program (CLP) Target Analyte List (TAL) - e.g., metals and

xXLely sisk[euy ajdureg s2pn|g uiseg UONUANRY I1S€Y §-O-911 OF-€ IAqEL
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DOE/RL-93-06, Rev. 0

Sludge Samples (concentrations are in pg/kg)

_Table 3-31 Semi-Volatile Organic Compounds Detected in 116-C-5 Retention Basin

Sample, Location, and Type
Analytes BOISV4RE | BOISV6A | BOISV7A | BOI8VSA
West Basin | East Basin East Basin | East Basin
Composite | Grab Grab Duplicate
of BO18V7
Benzo(A)anthracene N/D N/D 77 N/D
Benzo(B)fluoranthene N/D N/D 100 54
Benzo(K)fluoranthene 42! N/D 10¢ 44’
Chrysene N/D N/D 100/ N/D
Fluoranthene 46' N/D 67 N/D
Pentachlorophenol N/D 920/ N/D 770
! = Value estimated, due to quality control deficiencies
N/D = Not Detected, see data package for detection limit
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Table 3-32 Maetals Detected in 116-C-5 Retention Basin Above the Hanford Site
Background 95% Upper Threshold Limit Value (concentrations in mg/kg)

Lo

3207113

[

24

P

o,

Sample Location Type Chrominm | Copper | Iron Lead | Mercury | Zinc
—_— e — - rr————

B018V4 | West Basin | Composite | 226' 28.1 40,600 [ 180 |29 125

B018VS | East Basin | Grab 27¢° 279 39200 | 133 |43 138

B018V6 | East Basin | Grab 336’ 2.1 42,100 | 564 |26 131

B018V6B | East Basin | Duplicate | 137 152 23,0000 1129 | N/R 779
of BO18V6

B018V7 East Basin Grab 609’ 46.8 44600 | 353 34 309

B018V7B | East Basin | Duplicate | 453’ 352 39,600' | 106' | N/R 259
of BO18V7

B018V8 | East Basin | Grab 335’ 309 42,800 161

BO18V8B | East Basin | Duplicate | 226’ 18.2 28,300’ 133’
of B018V8

Hanford Site background 95% UTL 279 282 39,160 79

= Value estimated, due to quality control deficiencies
* = Value less than Hanford Site Background 95% upper threshold limit (UTL)
N/R = Not Reported
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_ Sample, Location, Type
Analytes B018‘:V4 . BO18VS5 _ BO18V1 ' B018V6. B018V7‘ BOISVS'
West Basin | West Basin | East Basin | East Basin | East Basin | East Basin
Composite | Duplicate of | Grab Grab Grab Duplicate of
BO18V4 BO18V7
Gross Alpha 228 N/D N/D 52k 110* 5%
Gross Beta 2,400 1,900 83’ 1,300 2,700 3,700
Cobalt-60 180 160 10 130 310 300
Strontium-90 180 94 7.8 110 770 540
Cesium-137 790 720 5.1 200 800 450
Europium-152 1,400 1,300 81 820 1,100 1,400
Europium-154 250 240 20 150 380 410
Europium-155 18 11 1.9 11 31 4]
Radium-226 N/D N/D 0.84 N/D N/D N/D
Uranium-233/234 1.40R N/DR N/D*? N/DR 1.20% N/DR
Uranium-235 N/D® N/D* N/D*? N/D* 0.08* N/DR?
Uranium-238 1.30% N/D* N/D*® N/D*® N/DR N/D*?
Plutonium-238 1.20* 0.93% 0.041* 0.85% 1.8% 9. 4%
Plutonium-239/240 | 36" 22° 0.86* 22R 528 190%
Americium-241 138 7.50% 0.85% 7.7° 298 34

R
}

= Value marked as rejected, calibration data absent
= Value estimated, due to quality control deficiencies
N/D = Not Detected, see data package for detection limit
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DOE/RL-93-06, Rev.

Table 3-34 116-C-5 Retention Basin Test Pit Field Screening Data
for Beta-Gamma Activity in Counts per Minute

Test Pit / Sample

—

Soil Surface (8y cpm)

Sludge (8y cpm)

East | No. 4 / BOi8V7, BOI8V8 6,000 10,000
East | No. 5/ BO18V6 800 4,000
East | No. 6 / BO18VI 2,000 5,000 - 6,000
West | No. 1 / BO18V2 Not Reported 9,000
West | No. 2 / BO18VO Not Reported 4,000
West | No. 3/ BO18V3 Not Reported 8,000
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DOE/RL-93-06, Rev. 0

Table 3-35 116-C-5 Vadose Test Pit Sample Analysis Matrix

Sample Number B018X0 B018X1 | B018X2 { B018X3 B018X4 B018XS | B018Xs
Sample Interval Blank® 15 5.0 10 15 20 20°
Date Sampled 6/10/92 | 6/10/92 | 6/10/92 | 6/10/92 | 6/10/92 | 6/10/92 | 6/10/92
Laboratory TMA® ™A T™MA ™A T™A T™MA Weston*
Analytical Parameters Environmental Data Transmission Numbers®

CLP TAL Inorganics’ X01391 X01391 | X01391 { X01391 X01391 X01391 | X01288
CLP TCL VOCs* X01391 X01391 | N/A X01391 X01391 X01391 | X01288
CLP TCL Semi-VOLs" | X01391 N/A X01391 | X01391 X01391 X01391 | X01288
CLP TCL Pest/PCB' X01391 N/A X01391 | X01391 X01391 X01391 | X01288
Radionuclides X01460 X01460 | X01460 | X01460 X01460 X01460 | X01396
Wet Chemistry X013 X01514 | X01391 | X01391 X01391 X01391 | X01288
* = Equipment blank

® = Split sample

¢ = TMA Norcal

¢ = Roy F. Weston

f

List (TAL) - e.g., metals and cyanide

1
h

noi

N/A = Not Analyzed

EPA CLP Target Compound List (TCL) of volatile ofganic compounds (VOC)
EPA CLP TCL of semi-volatile compounds
i = EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)

Environmental Data Transmission (EDT) numbers identify records containing the analytical data
U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Target Analyte
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Table 3-36 Radionuclides Detected in 116-C-5

DOE/RL-93-06, Rev. 0

Vadose Test Pit Soil Samples (concentrations in pCi/g)

Sample and Sample Depth (ft bls)

Analytes B018X1
1.5

Gross Alpha 7.2%
Gross Beta 18
Carbon-14 N/D
Cobalt-60 N/D
Strontium-90 N/D
Cesium-137 0.085
Europium-152 N/D
Europium-154 N/D
Radium-226 N/D
Thorium-228 N/D
Uranium-233/234 N/D
Uranium-235 N/D
Plutonium-239/240 | N/D
Americium-241 N/D

B018X2 | BO18X3 { BO18X4 | BO18XS | BO18X6
5.0 =10.0 15.0 20.0 20.0
108 3.9% 5.7% 3.9% 15®

32 16 16 17 36%
N/D N/D N/D N/D 0.41*
3.2 N/D N/D N/D N/D
1.3 N/D N/D N/D 0.012*%
9.8 0.091 N/D N/D N/D
13 0.078 N/D N/D N/D
2.0 N/D N/D N/D N/D
0.680 N/D N/D N/D 1.020%
N/D N/D N/D N/D 4.4%
N/D N/D 0.780 0.840 N/D
N/D N/D N/D N/D 0.009*
0.21¢ N/D N/D N/D 0.001*
0.130 N/D N/D N/D 0.004R

R = Value marked as rejected in validation because of missing calibration data
' = Value estimated, due to quality control deficiencies
N/D = Not Detected, see data package for detection limit

3T-36



07,1145

IV,
eI/

DOE/RL-93-06, Rev. 0

Table 3-37 116-C-5 Vadose Test Pit Field Screening Data for Radioactivity

]iepth Interval (ft bls) Beta-Gamma (cpm) Sample
0.0 150
2.0 100 B018X1
5.0 300 B018X2
10.0 100 BO18X3
15.0 100 B018X4
20.0 100 BO18XS, B018X6
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Table 3-38 Maximum Concentrations of Radionuclides Detected in
116-C-5 Test Pit Sludge Samples and 1976 Radionuclide Data

_______ (Dorian and Richards 1978) Decayed to 1992 (concentrations in pCi/g)

Radionuclide LFI 116-C-5
Maximum?*

Cobait-60 3 16—_
Strontium-90 770
Cesium-137 800
Europium-152 1,400
Europium-154 410
Europium-155 41

- ___| Radium-226 0.84
Uranium-233/234 1.4
Uranium-235 0.08
Uranium-238 1.3
Plutonium-238 9.4
Plutonium-239/240 150
Americium-241 34

Location CE® -
Decayed to 1992

Location DE -
1976 Maxitmum®
Decayed to 1992

579
434
629
1,016
591
39
N/D
N/D
N/D
0.9
1.23
29
N/A

1,896
529
1,453
2,608
6,482
515
N/D
N/D
N/D
1.6
7.9
230
N/A

N/A = Not Analyzed

* = From limited field investigation (LFI) Test Pit 4 located in SW quadrant of the east basin
* = From Dorian and Richards (1978), location CE was in the SW gquadrant of east basin and

closest to LFI Test Pit 4
¢ = From Dorian and Richards (1978), location DE was in SE quadrant of east basin
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Table 3-39 Comparison of 116-C-5 LFI Vadose Test Pit Radionuclide Concentrations
With Maximum Concentrations From Dorian and Richards (1978)
Boreholes W, X, and Y (concentrations in pCi/g)

Sample and Sample Depth (ft bls)
Analytes X,y | Boigx1® | we |Bo1sx2 | Y | Boisxe®
0 1.5 5 5 20 20

Cobait-60 0.53X | N/D 0.14 3.20 0.089 | N/D

Strontium-90 2.10Y | N/D 0.06 1.30 N/D 0.012%

Cesium-134 0.001 N/D N/D N/D 0.050 | N/D
= Cesium-137 3.94 X | 0.085 0.166 9.8 0.214 | N/D
— Europium-152 7.52X | N/D 049 (13 0.84 | N/D
z% Europium-154 1.47X | N/D N/D |20 0.042 | N/D
:ui: Europium-155 0.08X | N/D N/D N/D N/D N/D
= Plutonium-239/240 0.57Y | N/D N/D | 02100 [0.72 | 0.001%

Americium-241 N/D N/D N/D 0.130 N/D 0.004%

¢ = Maximum concentration from Dorian and Richards (1978) decayed to 1992

* = limited field investigation result

! = Value estimated, due to quality control deficiencies

® = Value marked rejected during data validation, calibration data absent

N/D = Constituent not detected, data package includes detection limit

Borehole indicated by letter adjacent to concentration, e.g., "0.57 Y" indicates 0.57 pCi/g from

borehole Y
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Table 3-40 Volatile and Semi-volatile Organic Compounds Detected in
Well 199-B3-46 Soil Samples (concentrations in pg/kg)

Sample and
Sample Interval (ft bls)
Analytes BOSXS4 BOSXSS
30.0 - 32.0 35.0-38.0

e =
bis(2-Ethylhexyl)phthalate® | 62’ 57
Diethylphthalate® 64’ 340
Di-n-butylphthalate® 3100 4300
Toluene* N/D 2

Water Table Depth: 48.7 ft below land surface

* = Volatile organic compound

* = Semi-volatile organic compound

} = Value estimated, due to quality control deficiencies
N/D = Not Detected
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Table 3-41 Radionuclides Detected in Well 199-B3-46 Soil Samples
(concentrations in pCi/g)

Sample and
Sample Interval (ft bls)

Analytes BO5XS4 BOSXSS

_ 29.0 - 32.0 35.0- 38.0
Gross Alpha 7.8% 4.4%
Gross Beta 32k 53R
Strontium-90 0.4 7.8
Cesium-137 N/D 0.154°
Radium-226 0.723’ 0.78¢
Thorium-228 0.641 0.5
Uranium-235 0.007 0.006
Uranium-238 0.15 0.15
Americium-241 N/D 0.01

Water Table Depth: 48.7 ft below land surface

R = Value marked as rejected in validation because of missing calibration data
!} = Value estimated, due to quality control deficiencies

N/D = Constituent not detected, data package detection limit
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Table 3-42 Metals Detected in 116-C-1 Soil Washing Treatability Test Pits and the
Hanford Site Background 95% Upper Threshold Limit (concentrations in mg/kg)

Analytes Sample and Hanford Site
Sample Interval (ft bls) Background
- ' - -1 95% UTL’
Batch I Batch II
10-20 ft 10-22 ft
— o ____ ——
Aluminum 57,000 51,000 15,600
Antimony < 16 < 19 15.7°
Arsenic 4 7 8.92
Barium 729 753 171
Cadmium < 12 < 13 0.66°
Calcium 26,500 26,500 23,920
Chromium 56 236 27.9
Copper 44 50 28.2
Iron 45,100 55,900 39,160
Lead 13 101 14.75
Manganese 87 1,114 612
Nickel 26 37 25.3
Potassium 16,000 13,600 3.120
Selenium <1 <1 5°
Silicon 239,000 212,500 102
Silver < 10 < 12 2.7
Titanium 6400 6500 3,570
Vanadium 165 161 111
Zinc 88 855 79
Zirconium 211 209 57.3
* = Source DOE-RL 1994, analyses by non-Contract Laboratory
Program (CLP) X-ray fluorescence methods
* Source: DOE-RL 1993b, 95% confidence limit of the 95th percentile
of the data distribution, analyses by CLP methods such as inductively
coupled plasma, results provided for information only
* Limit of detection
UTL - upper threshold limit
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Table 3-43 Radionuclide Concentrations Detected in 116-C-1 Soil Washing Treatability
Test Pits and in Dorian and Richards (1978) Borehole L
(concentrations in pCi/g)

Sample, Sample Interval (ft bls),
Analytes and grain-size fraction*
Batch 1 Batch 11 Batch I Batch II Borehole L°
10-20ft| 10-22ft|10-20ft | 10-22 ft 18 ft
. <2mm| <2mm | > 2 mm > 2 mm NA

Cobalt-60 7 525 3.2 18 23.67
Strontium-90 <{(.2 115 - - 0.19
Cesium-134 <{.8 <10 - - 0.04
Cesium-137 0.74 5495 2 759 23.59
Europium-152 28 2320 - - 4429
Europium-154 4.4 337 0.6 52 11.90
Europium-155 0.54 70 - - 0.98
Uranium-235 0.06 0.06 - - -
Uranium-238 1.31 1.23 - - 0.28
Plutonium-239/240 0.08 414 - - 0.27

* = Source DOE-RL 1994

® = Concentrations from Dorian and Richards (1978) decayed to 1992
NA = Grain size not applicable

- = Not Analyzed
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Table 3-44 Radionuclides Detected in 116-D-5 Vadose Borehole Samples
(concentrations in pCi/g)

. Sample and Sample Interval (ft bls)
Analytes BO18B9 BO18CO
| _ 20.0-22.0 25.0-27.0

Gross Alpha 8.9% 0.27%
Gross Beta 3.3% 28%
Carbon-14 0.4% 0.27%
Strontium-90 0.47 N/D
Radium-226 0.891’ 0.7
Thorium-228 0.592 0.4%
Uranium-235 0.0013R 0.0055%
Uranium-238 0.12% 0.17%
Plutonium-239 or 0.007*
Americium-241 0.0013*% 0.0°%
R = Value marked as rejected in validation because of missing calibration data
! = Value estimated, due to quality control deficiencies
* = Concentration interpreted as 0, analysis reported negative concentration value
N/D = Not Detected, see data package for detection limit
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Table 3-45 Volatile and Semi-Volatile Organic Compounds Detected in

DOE/RL-93-06, Rev. 0

Well 199-B5-2 Soil Samples (concentrations in pg/kg)

Sample and
Sample Interval (ft bls)
Analytes BOSXX2 BOSXX3
53.0-55.0 55.0-57.0
— e —— —
Acetone* N/D 24
Diethylphthalate® 390 N/D

b

Water Table Depth: 57.5 ft below land surface

* = Volatile organic compound
= Semi-volatile organic compound
N/D = Constituent not detected
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Table 3-46 Radionuclides Detected in Well 199-BS-2 Soil Samples
(concentrations in pCi/g)

Gross Alpha

Gross Beta
Strontium-90
Cesium-137
Radium-226
Thorium-228
Uranium-235
Uranium-238
Plutonium-239/240

Americium-241

Analytes

—

Sample and
Sample Interval (ft bls)

B05XX2 BOSXX3
53.0-55.0 } 55.0- Si
9.4% 7.3%
36} 7R
2.9 2.6
1.46 1.14
0.981’ 0.89
0.532 0.5¢
0.001 0.016
0.21 0.22
0.002 N/D
0.006 N/D

Water Table Depth: 57.5 ft below land surface

R = Value marked as rejected in validation because of missing calibration data
! = Value estimated, due to quality control deficiencies
N/D = Constituent not detected, data package includes detection limit
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Table 3-47 Volatile Organic Compounds, Semi-Volatile Organic Compounds, and
Pesticides Detected in Well 199-B3-47 Soil Samples (concentrations in ug/kg)

Sample and
Sample Interval (ft bls)
Analytes BOSXS1 BOSXS2
30.0- 325 39.0 - 41.5
1 Di-n-butylphthalate® 3¢ 3000 -
Endrin® 16 N/D
Methylene chloride* 5 N/D

= Pesticide

* = Voiatile organic compound
* = Semi-volatile organic compound
I

Water Table Depth: 44.3 ft below land surface

= Value estimated, due to quality control deficiencies
N/D = Constituent not detected, data package includes detection limit
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Table 3-48 Radionuclides Detected in Well 199-B3-47 Soil Samples
{concentrations in pCi/g)

Sample and
Sample Interval (ft bls)

Analytes BOSXS1 | BO5SXS2

~ 30.0-32.5 139.0-41.5
Gross Alpha 3.4% 4,58
Gross Beta 28% 35k
Strontium-90 1.2 0.88
Cesium-137 0.299 0.44'
Radium-226 N/D 1.0
Thorium-228 1.35 0.465
Uranium-235 N/D 0.009
Uranium-238 0.17 0.16
Americium-241 0.009 0.001*

Water Table Depth: 44.3 ft below land surface

R = Value marked as rejected in validation because of missing calibration data
! = Value estimated, due to quality control deficiencies
N/D = Constituent not detected, data package includes detection limit
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Table 3-49 Metals Detected in 116-B-6A Borehole Soil Samples Above the Hanford Site

DOE/RL-93-06, Rev, 0

Background 95% Upper Threshold Limit (concentrations in mg/kg)

Sample and Sample Depth (ft bis) Hanford Site
Analytes Background
BH-1 | BH-2 | BH-2 | BH-2 |BH-3 | Near 95% UTL
11.5 6 8 18 0 Surface Soil
% %
Cadmium | A 0.62 A A A 21 0.66
Copper A 92 A 38.0 A 23 28.2
Lead 48.0 94 56 21 23 16 14.75
Zinc A 2,500 | 1,140 | A A A 79

A = Concentration less than Hanford Site background 95% upper threshold limit
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Table 3-50 Radionuclides Detected in 116-D-9 Vadose Borehole Samples
(concentrations in pCi/g)

Sample and Sample Interval (ft bls)
Analytes BO18G1 B018G2
- - _ 18.0 - 20.8 25.0-27.8
Gross Alpha 2.3% 2.9%
Gross Beta 208 25%
o T Carbon-14~ 1 0.26° 1 0.15°

Potassium-40 7.39 9.35

== Strontium-90 2.9 0.088’

g Radium-226 0.355’ 0.726’

& Thorium-228 0.352 0.479"

;:3 Uranium-238 0.18% 0.32%

= Americium-241 0.0061% N/D
R = Value marked as rejected in validation because of missing calibration data
! = Value estimated, due to quality control deficiencies
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Tabie 3-51 100-BC-1 LFI Non-Waste Site Sampie Analysis Matrix

Sample Number B0O5XZ4 BO5SXZ5
Sample Interval 0.5-1 0.5-1
Date Sampled 4/14/92 4/14/92
Laboratory TMA* TMA
Anatytical Parameters Environmental Data Transmission Numbers®
CLP TAL Inorganics® X01149 X01149
CLP TCL VOCs® X01149 X01149
CLP TCL Semi-VOLs® X01149 X01149
CLP TCL Pest/PCBf X01149 X01149
Radionuclides X01270 X01270
Wet Chemistry X01149 X01149
* = TMA Norcal

* = Environmental Data Transmission (EDT) numbers identify records containing the analytical data

¢ = U.5. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Target Analyte
List (TAL) - e.g., metals and cyanide

* = EPA CLP Target Compound List (TCL) of volatile organic compounds (VOC)

® = EPA CLP TCL of semi-volatile compounds

= EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)
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Table 3-52 Radionuclides in 100-BC-1 Non-Waste Site Soil Samples and
Silica Sand Equipment Blank (concentrations in pCi/g)

Soil Samples Equipment Blank

Analyte BOSXZ4* | BOSXZS* BOSXY7*
Gross Alpha 0°(-8.35)} 0°(-7.6)} 0.699%
Gross Beta 10.6% 7.82R 8.06'
Potassium-40 13.56¢' 13.85 5.238
Strontium-%0 0.209 0°(-0.341) 0.225
Radium-226 0.525' 0.8203' 0.1722
Thorium-228 0.6502! 1.179 0.2422
Thorium-232 1.3 0.8674' <0.4858
Uranium-233/234 0.58¢ 0.621’ 0.762
Uranium-235 0.026Y 0.0202’ 0.0518
Uranium-238 0.634' 0.621° 0.748
Plutonium-238 o' 0.0476’ 0.0172’
Plutonium-239 0.004 0.0067 0.0038’
Americium-241 0.012 0 0.0" (-0.008)

= [imited field investigation Data
= Interpreted as 0, analysis reported as negative concentrations, (-8.33)

= Constituent not detected, detection limit shown

R = Value marked as rejected in validation because of missing calibration data
u
1

= Value estimated, due to quality control deficiencies
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Table 3-53 Electrical Facilities Sample Analysis Matrix

Location Sample EDT' Number -
Number PCB Analysis
18 1,C2-§81 B018Q6 X01296
183-B,C2-S3 B018Q7 X01296
185-B,E2-S6 B018Q8 X01296
185-B,E2-S7 B018Q9 X01296
190-B-190 AID BO18RO X01296
BO18RO Split BO18R1 X01296
190-BA, E2-S10 BO18R2 X01296
190-C,152 GIC, N. Pad, S.W. Side BO18R3 X01296
190-C,152 GIC, N. Pad, S.E. Side BO18R4 X01296
190-C, C5356F BO18RS X01296
BO18RS Duplicate BO18R6 X01296
BO18RS Split BO18R7 X01296
190-C, 152 GIC, S. Pad, E. Side BO18RS8 X01296
190-C, 152 GIC, S. Pad, S.E. Side BO18R9 X01296
Field Blank B018S0O X01296
Equipment Blank BO18S1 X01296
C2321, N. Side B018S2 X01296
C2313 B018S3 X01296
1713-B, E2-83 B018S4 X01296

Samples collected on 12/09/91

PCB = polychlorinated biphenyl

! = Environmental Data Transmittal (EDT) Number
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Table 3-54 100-BC-1 and 100-BC-2 Electrical Facility

Polychlorinated biphenyl Sampling Results

Location Sample PCB Concentration (pg/kg)
Number | s rochlor-1254 | Arochlor-1260
181,C2-S1 B018Q6 U U
183-B,C2-83 B018Q7 U U
185-B,E2-S6 B018Q8 190™ U
185-B,E2-§7 B018Q9% 890™ U
190-B-190 AID BO18RO 6,400™ U
BO18RO Split BO18R1 4,700™ U
190-BA, E2-§10 BO18R2 U 340™
190-C,152 GIC, N. Pad, S.W. Side BO18R3 8] U
190-C,152 GIC, N. Pad, S.E. Side BO18R4 150™ U
190-C, C5356F BO18RS 420™ U
BO18RS Duplicate BO18R6 U. U
BO18RS Split BO18R7 390 U
190-C, 152 GIC, S. Pad, E. Side BO18RS 500 U
190-C, 152 GIC, S. Pad, S.E. Side BO18R9 2,700 U
Field Blank B018S0 U U
Equipment Blank BO18S1 U U
C2321, N. Side B018S2 U U
C2313 B018S3 21 U
1713-B, E2-S3 B018S4 200" U

U = Indicates nondetection

™ = Indicates there is presumptive evidence of the presence of the compound. The concentration
reported is considered an estimate which should be used for informational purposes only.

PCB = polychlorinated biphenyl
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Description Cilation R&A* Requirements Remarks
Atomic Energy Act of 1954, | 42 U.S.C. 20N Authorizes DOE to set standards and resirictions govemning
as amended et seq. facilities used for rescarch, development, and utilization of atomic
cnergy.
Radiation Protection 40 CFR Part 191 Establishes standards for management and disposal of high-level
Siandards and transuranic waste and spent nuclear fuel.
Standards lor 40 CFR §191.03 A Requires that management and storage of speat nuclear fuel oc Applicalile to wastes disposed of afler
Management and high-level or transuranic radioactive wastes at all facilitics for the November 18, 1985.
Storage . disposal of such fuel or waste that are operated by the DOE and
thal are not regulated by the Commission or Agreement States
shall be conducted in such a manner as 1o provide reasonable
assurance that the combined annuz) dose equivalent to any
member of the public in the general environment resulling from
discharges of radioactive material and direct radiation from such
management and storage shall pot exceed 25 millirems (o the
whole body and 75 millirems 1o any cntical organ.
Nuclear Regulatory 10 CFR Pan 20
Commission Standards
for Proteclion Against
Radiation
Radiation Dose 10 CFR R&A Sets specific radiation doses, levels, and concentrations for May be rclevant and appropriate, as
Standards §§20.101- restricled and unresiricted areas. radioactive materials in the 100 Area can
20.105 contribute radiation doses, levels, and
concentralivns which could exceed the
limits; however, Hanfurd is nol an
NRC-licensed facility.
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Descripiion

Citation

R&A*

Requirements

Remarks

Uranium Mill Tailings
Radiation Coutrol Act of
1978

Standards for Uranium
and Thorium Mill
Tailings

Land Clzanup
Standards

Impiementation

Public Law
95-604, as
amended

40 CFR 192

40 CFR
§5192.10-
192.12

40 CFR
§8192.20-
192.23

R&A

R&A

Establishes standards for control, cleanup, and management of
radioaclive maierials from inactive uranium processing siles.

Requires remedial actioas 1o provide reasonable assurance that, aa
& result of residual radioactive materials from any designated
processing sile, the concentration of radium-226 in land averaged
over any area of 100 square meters shall not exceed the
background level by more than § pCifg, averaged over the first 15
em of soil below the aurface, and 15 pCifg, averaged over
15-cm-thick layers of soil more than 15 cm below the surface. In
any habitable building, a reasonable cifort shall be made during
remediation to achieve an annusl average {or cquivalent) radon
decay product concentration {including background) not 10 exceed
0.02 Working Level (WL). In any case, the radon decay product
concentralion (including background) shalt not exceed 0.03 WL
and the level of gamma radiation shall not exceed the background
level by more than 20 microroentegens per hour,

Requires that when radionuclides other than radium-226 and ils
decay producty are present in sufficient quantity and concentration
to constilule a significanl radiation hazard from residual
radivactive materials, remedial action shall reduce other residual
radivaclivity to leveis as low as reasonably achicvable (ALARA).

May be relevant and appropriaie, as any
radium-226 cncountered during remediation
did not result from uranium processing.

May be relevant and sppropriate, as any
radium-226 cncountered during remediation
did not result from uranium processing.

*NOTE: A = Applicable, R&A = Relevanl and Appropriate
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Description Citation R&A* Requirements Remarks
Modd Toxics Control Act 70.105D RCW Requires remedial aclions to atiain a degree of
(MTCA) cleanup protective of human health and the
environmenl.
Cleanup Regulalions WAC 173-340 Establishes cleanup levels and prescribes methods lo
calculate cleanup levels for soils, groundwaler,
surface waler, and air.
Groundwatzr Cleanup WAC A Requires that where the groundwater is a potential Federal maximum ¢ontaminant jevel goals
Siandards 173-340-720

wource of drinking water, cleanup levels under
Method B must be at least as siringent as
concentrations established under applicable state and
federal laws, including the foliowing:

(A) Maximum contaminant levels established under
the Safe Drinking Water Act and published in 40
CFR 141, as amended,

(B) Maximum conlaminant level goals for
noncarcinogens calablished under the Safe Drinking
Water Act and published in 40 CFR 141, as
amended;

(C) Secondary maximum contaminant levels
established under the Safe Drinking Water Act and
published in 40 CFR 143, as amended; and

(D) Maximum conlaminant levels established by the
state board of health and published in Chapter 248-54
WAC, as amended,

for drinking water (40 CFR Pant 141) and
federal secondary drinking water regulation
standards (40 CFR Part 143) are potential
ARARa under MTCA when they are more
siringent than other sandards. Mecthod B
cleanup levels are levels applicable to
remediation a1 Hanford unless s
demonsiration can be made that method C
(alternale cleanup levels) is valid.
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Description Cilation R&A* Requirements Remarks
Washington State Department RCW 43.70
of Health
Radiation Prolection - Air WAC 246-247 Establishes procedures for monilonng, control, and
Emissions reporting of aitbome radionuclide emissions.
New and Modified WAC 246-247- A Requires the usc of best available radionuclide
Sources 070 coatrol 1echnology (BARCT),
Radiation Protection WAC 246-221 Establishes standards for protection against radiation
Standards hazards.
Radiation dose to WAC 246-221- A Specifics dose limits 10 individualy in restricted arcas
individuals in restricied 010

arcas

for hands and wrists, snkles and feet of 13.75
remi/quarter and for skin of 7.5 rem/quarter.

*NOTE: A = Applicable, R&A = Relevant and Appropriate
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Description Citation Requirements Remarks
Mode Toxics Control Act 70.105D RCW
Cleanup Regulations WAC 173-340 The State Depariment of Ecology is currently adapling the

calculations in MTCA 1o be applicable 1o radioactive
contaminants. These cleanup standards may become
available prior Lo or during remediation.

Solid Waste Disposal Act, as
amended by RCRA

Criteria for Classification of
Solid Waste Disposal
Facilitics and Practices

Corrective Action for Solid
Wasie Management Units

42 U.5.C. 6901 et
seq.

40 CFR §257.3-4

40 CFR 264
Subpan S, proposed

A facility or practice shall not contaminale an underground
drinking water source beyond the solid waste boundary.

Establishes requirements for investigation and corvective
action for releases of hazardous waste from solid waste
management units.

The courts or the state may establish alternate
boundatics.

U.S. Department of Energy
Orders

Radiation Protection of the
Public and the Environmeat

Radiation Dose Limit (All
Pathways)

Radiation Dose Limit
(Drinking Water Pathway)

POE 5400.5

DOE 5400.5,
Chapier 11,
Section la

DOE 5400.5,
Chapter I1,
Section 1d

Establishes radiation protection standards for the public and
environment.

The exposure of the public 10 radiation sources as a
consequence of all routine DOE activities shall not cause, in
a year, an effective dose cquivaient greater than 100 mrem
from all exposure pathways, except under specified
circumstances.,

Pruvides a level of protection for persons consuming water
from a public drinking water supply operated by DOE so that
persons consuming water from the supply shall not receive
an effective dose equivalent grealer than 4 mrem per year,
Combined radium-226 and radium-22§ shall not exceed 5 x
10 *uCi/ml. and gross alpha acivity @including radium-226
but excluding radon and uranium) shall not exceed 1.5 x 10*
uCitmL.

Pertinent if remedial activities are *routine DOE
aclivitics.”

Pentinent if radionuclides may be released
during remediation.
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authorizalion of any water resource project that would
have a direct and adverse effect on the values for
which a river was designated as & wild and scenic river
or included as a study area.

Description Cilation A Requirements Remarks
R&A*
Archaeological and Historical 16 U.5.C. 469 A Requires action to recover and preserve agtifacts in Applicabie when remedial action threatens
Preservation Act of 1974 arcas where aclivity may cause irveparable harm, loss, significant scientific, prehistorical, historical,
ot destruction of significant artifacts. or archacological data.
Endangered Species Act of 1973 16 US.C. 1531t Prohibits federal agencies from jeopardizing threatened
seq. or endangered specics or adversely modifying habitats
essenlial 10 their survival.
Fish and Wildlife Services 50 CFR Pans 17, A Requires identification of activitics that may affect Requires consultation with the Fish and
List of Endangered and 222, 225, 226, listed species. Actions must not threalen the continued Wildlife Service to determine if threatencd or
Threatened Wildlife and 227, 402, 424 existence of a listed specics or desiroy critical habilat. endangered specics could be impacted by
Plants aclivity.
Historic Sites, Buildings, and 16 U.5.C. 461 A Establishes requirements for preservation of historic
Antiquities Act sites, buildings, or objects of national significance.
Undesirable impacts lo such resources must be
mitigated.
H National Historic Preservation 16 US.C. 470 et A Prohibits impacts on cultural resources. Where Applicable to properties listed in the National
Act of 1966, as amended. seq. impacts are upavoidable, requires impact mitigation Register of Historic Places, or eligible for
through design and data recovery. such listing. B reactor is listed on the
Register.
Wild and Scenic Rivers Act 16 U.5.C 1271 A Prohibits federal agencies from recommending The Hanford Reach of the Columbia River is

under study for inclusion as a wild and scenic
river.

*NOTE: A = Applicable. R&A = Relevant and Appropriate
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Sensitive Wildlife Species
II Classification

endangered, threatened, or sensitive, through
development of a site management plan.

A
Description Citation REA* Requirements Remarks
Habitat Buffer Zone for Bald RCW 77.12.653
Eagle Rules
Bald Eagle Protection Rules  WAC 232-11-292 A Prescribes aclion to protect baid eagle habitat, Applicable il the arcas of remedial activitics
such as nesting or roosl sites, through the includes bald eagle habitat.
development of & site management plan.
Regulating the Taking or RCW 77.12.040
Possessing of Game
Endangered, Threatened, or ' WAC 232-12-297 A Prescribes action to protect wildlife classificd as

Applicable if wildlife clasified a3
endangered, thresiened, or sensitive are
present in areas impacted by remedial
aclivities.,

*NOTE: A = Applicable, R&A = Relevant and Appropriate
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Description

Cilation

Requirements

Remarks

Floodplains/Wetlands
Environmental Review

10 CFR Part 1022

Requirea federal agencies o avoid, to the extent possible,
adverse effects associated with the development of a
floodplain or the destruction or loss of wetlands.

Pertinent if remedial activities take place ina
floodplain or wetlands.

Protection and
Enhancement of the
Culiural Eaviroament

Executive Order
11593

Provides direction to federal agencies lo preserve, restore,
and maintain cultural resources.

Pertaina to siles, structures, and objects of
historical, archeological, or architectural
significance.

Hanford Reach Study Act

PL 100-605

Provides for 2 comprehensive river conservation study.
Prohibits the construction of any dam, channel, or
navigation project by a federal agency for 8 years afler
enactment. New federal and non-federal projects and
aclivities are required, to the extent practicable, to minimize
direct and adverse effects on the values for which the river
is under study and to utilize existing structures.

This law was coacted November 4, 1988,
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4.0 QUALITATIVE RISK ASSESSMENT

This chapter provides a summary of the QRA that was performed for the high-priority
waste sites in the 100-BC-1 Operable Unit. Complete results of the QRA are provided in the
Qualitative Risk Assessment of the 100-BC-1 Source Operable Unit (WHC 1993a).

4.1 QUALITATIVE RISK ASSESSMENT PROCESS

The QRA is an evaluation of risk for a predefined set of human and ecological
exposure scenarios. The QRA is not intended to replace or be a substitute for a baseline risk
assessment. Consequently, the QRA is streamlined to consider only two human health
scenarios (frequent- and occasional-use) with four pathways (soil ingestion, fugitive dust
inhalation, inhalation of volatile organics, and external radiation exposure) and a limited
ecological evaluation. These scenarios and pathways were agreed to by the 100 Area
Tri-Party Unit Managers (December 21, 1992, and February 8, 1993). In addition, the
decay of radionuclides to the year 2018 and shielding provided by current soil and gravel
covers from gamma-emitting radionuclides are considered.

4.1.1 Approach
The QRA was conducted using HSBRAM (DOE-RL 1993a) and consisted of:

an evaluation of the data and data sources

a comparison of site data to Hanford background data
a human health evaluation

an ecological evaluation.

Key factors that contributed to uncertainty in the risk assessment process were also
identified. A summary of the available data and the level of confidence in that data are
provided in Table 4-1.

4.1.2 Assumptions Used in the Qualitative Risk Assessment

The following assumptions were agreed to by the Tri-Party Unit Managers prior to
performing the QRA:

. Sitewide soil background data was used to screen inorganics.
. Organics and radionuclides were not compared to background values.
. Historical radionuclide concentrations were decayed to 1992.

4-1
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. The maximum contaminant concentration within the upper 15 ft (4.6 m) of
soil, either from historical or LFI data, was evaluated in the QRA.

. Two scenarios, frequent use and occasional use, were evaluated in the human
health section of the QRA.

. For the human health exposure assessment, the pathways evaluated in the QRA
were: soil ingestion, fugitive dust inhalation, inhalation of volatile organics,
and external radiation exposure.

. Ecological scenarios were evaluated using the Great Basin pocket mouse
because it is a biological endpoint with a range similar in size to the individual
waste management units.

Several other assumptions were made in the QRA. The data collection during the LFI
for the operable unit followed a known process and therefore the data are considered to be
high-quality. Whereas historical data (e.g., Dorian and Richards 1978) were considered
medium-quality because the data were not vailidated and documentation was less rigorous.
Where historical data do not specify uranium isotopes, *U is assumed. Chromium was
assumed to be Cr (VI) because it provides the most conservative evaluation and was the form
used at most sites (e.g., sodium dichromate). Nickel in the soil environment was not
considered carcinogenic because the pyrolytic activity which generates the carcinogenic form
of Ni was not present in the operable unit. If toxicity factors were not available for a
constituent, surrogate factors were generally not used, unless specifically noted. The
qualitative risk estimations are grouped into high (incremental cancer risk [ICR} > 1E-02),
medium (ICR > 1E-04 to 1E-02), low (ICR 1E-06 to 1E-04), and very low { < 1E-06) risk
categories.

For the ecological risk assessment, metals were assumed to be bioavailable for uptake
by vegetation. The identified concentrations were assumed to be uniformly distributed over
the site, biologically active, and available for transport into the biosphere. Hazard quotients
for ecological exposure to radionuclides were based on an exposure limit of 1 rad/day (DOE
Order 5400.5) and the lowest observable effect level (LOEL) dose.

4.2 HUMAN HEALTH QUALITATIVE RISK ASSESSMENT

The QRA provides estimates of risk that might occur under frequent-use or
occasional-use based on the best available knowledge of current contaminant conditions, but
does not represent actual risks since neither frequent-use nor occasional-use of the
high-priority site currently occurs.
4.2.1 Overview of the Human Health Risk Evaluation Process

The frequent-use and occasional-use scenarios are evaluated using residential and
recreational assumptions in the HSBRAM. (DOE-RL 1993a), respectively. Frequent-use is

4-2



"-d

AT

et
~ L%
e

R

Fia™
T2
M
SR

DOE\RL-93-06, Rev. O

addressed for current (1992) and future (2018) contaminant concentrations. Air inhalation of
volatile organics was eliminated from this analysis because there were not significant
concentrations of volatile organics in the soil. Therefore, inhalation of volatile organics was
not a likely pathway for this operable unit. For the soil ingestion and external exposure
pathways, maximum sample concentrations from the upper 15 ft of the soil were used. For
the air inhalation pathways, maximum contaminant concentrations in the upper 15 ft of soil
were used in conjunction with a particulate emission factor. This factor relates contaminant
concentrations in the soil to concentrations of respirable particles in the air due to fugitive
dust emissions. External exposure slope factors provided by EPA are based on uniform
contaminant distribution, infinite in depth and areal extent (i.e., an infinite slab source). For
high-energy gamma emitters (e.g., “°Co and '”’Cs), the assumption of an infinite siab source
is satisfied if radionuclides extend to nearly 2 m (6.6 ft) below ground surface, and over a
distance of a few hundred meters or more. If the site being evaiuated is smaller than this, or
if the site has a clean soil cover, then use of external exposure slope factors is likely to
provide risk estimates that may be unrealistic. For this reason, the resuits of the
occasional-use scenario also indicate whether or not the radionuclides are present in the upper
2 m and a comparison to site-monitoring data is presented. Quantification of exposures was

Risk characterization for the individual waste sites differed depending on the type and
amount of data available for the specific waste site. Risk characterization is conducted in
accordance with Section 2.4 of the HSBRAM (DOE-RL 1993a). The risk characterization
for each site was performed by calculating contaminant-specific ICRs and hazard quotients
(HQs) and then calculating site-specific risks using contaminant-specific risks.

For sites where sampling data were not available to calculate ICRs and HQs, the risk
characterization consisted of only a qualitative discussion of the site, the potential threat
posed by the site, and the confidence in the information available to assess the threat. Data
from analogous sites were used, where appropriate, to qualitatively determine possible
contaminants and potential risk levels. The basic intake equations presented in Appendix C
of the 100-BC-1 QRA (WHC 1993a) were modified to identify concentrations in the soil
associated with an ICR of 1E-06 or HQ of 1, using HSBRAM exposure parameters.

4.2.2 Results of the Human Heaith QRA

An overview of the human health QRA and uncertainties for the 100-BC-1 QRA
(WHC 1993a) are summarized in the following sections.

Information summarized in Tables 4-2 and 4-3 for the human health QRA includes:
the qualitative risk estimation

the risk driving contaminants for the frequent-use and occasional-use scenarios
o the risk driving pathways for the frequent-use and occasional-use scenarios.
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The risk-driving contaminants for both the frequent-use and occasional-use scenarios
are generally radionuclides and the risk-driving pathway is usually the external exposure
pathway, as shown in Table 4-3.

The high-priority waste sites listed in Table 4-2 of the 100-BC-1 Work Plan
(DOE-RL 1992a) are evaluated in the QRA. Where, LFI data was not collected historical
data were used in the risk assessment. Where no other information was available analogous
waste sites were considered in evaluating the potential risk from the waste site.

Based on the QRA, the high-priority waste sites within the 100-BC-1 Operable Unit
are grouped into high, medium, low, and very low risk categories as shown in Table 4-3.
The resuits of the frequent-use scenarios are summarized as follows:

. The waste sites that are considered high risk for the frequent-use scenario in
1992 are 116-B-1, 116-C-5, 116-C-1, 116-B-11, process effluent pipelines
(sludge), and 116-B-4.

o The waste sites that are considered high risk for the frequent-use scenario in
2018 are 116-C-5, 116-B-11, process effluent pipelines (sludge) and 116-B-4.

. The waste sites that are considered medium risk for the frequent-use scenario
in 1992 are 116-B-2, 116-B-3, 116-B-5, and process effluent pipelines (soil).

* The waste sites that are considered medium risk for the frequent-use scenario
in 2018 are 116-B-1, 116-B-2, 116-B-3, 116-C-1, and process effluent
pipelines (soil).

The resuits of the occasional-use scenarios are summarized as follows:

* The waste sites that are considered high risk for the occasional-use scenario
are process effluent pipelines (sludge) and 116-B-11. Gamma-emitting
radionuclides are present in the upper 2 m and surface contamination is evident
at 116-B-11.

o The waste sites that are considered medium risk for the occasional-use scenario
are 116-C-5, 116-C-1, and 116-B-4. Gamma-emitting radionuclides are
present in the upper 2 m at 116-C-5 and 116-B-4. Surface contamination is
evident at 116-C-5 and 116-C-1.

Other results of the QRA as presented in Tables 4-2 and 4-3 are:
. The radionuclides are identified as the main contributors to the overall risks

ceeeme .. Via the. external exposure pathway... The specific radionuclides identified as
key contributors are ®Co, '¥Cs, 2Eu, and "*Eu.
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. There are several sites where potential contaminants are identified only on the
basis of historical information and no concentrations of contaminants are
known. These sites are 116-B-9, 116-B-10, 116-B-i2, 118-B-5, 118-B-7,
116-B-13/116-B-14, 116-B-7/132-B-6/132-C-2 and 116-B-6A. Concentrations
at which an ICR of 1E-06 or HQ of 1.0 would exist are calculated for the
potential contaminants. Estimated risks are considered qualitative estimates
and are based on suspected risk-driving contaminants, disposal information and
size of the waste site.

e . There are also several sites in which very little or no data are available to
evaluate the waste site with either risk estimates or risk-based concentrations.
These sites are 118-B-10, 128-B-3, and 126-B-2.

The risks, both carcinogenic and non-carcinogenic, presented in this QRA are
deterministic estimates. Consequently, given the multiple assumptions about exposure,
toxicity, and variables uncertainty exists for the evaluation of the contaminants, the
exposures, the toxicities and the risk characterization for the QRA. This uncertainty is
discussed more extensively in the following sections.

4.2.3 Summary of Key Uncertainties in the Human Health Risk Assessment

In general, the QRA is based on a limited data set. There is uncertainty because

--cellegted samples may not be representative of the waste site and historical data may not

accurately represent current conditions. Because the samples may not be completely
representative of the site, risks may be underestimated or overestimated.

There is uncertainty with respect to identification of specific contaminants. Where the
isotope of uranium is not specified uranium is evaluated as ¥*U. The slope factors for the
uranium isotopes differ slightly from one another and would result in slightly different risks
if each were evaluated. The valence state of Cr in soils was not known. For the QRA, the
most toxic form was assumed. However, risks may be overestimated if Cr exists as the less
toxic form.

Uncertainty is associated with the toxicity values, the toxicity information available to
assess potential adverse effects, and the interpretation of the toxicity data. This uncertainty
in the information and the lack of specific toxicity information contribute to uncertainty in
the toxicity assessment.

When there is a high degree of uncertainty associated with the information used to
derive a toxicity value, there is less confidence in the assessment of the risk associated with
exposure, or vice versa. The primary source of these uncertainties include the following:

. Information on dose-response effects from high-dose exposure scenarios is
used to predict effect at low-dose exposure scenarios.

. Animal dose-response data are used to predict effects in humans.
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. Short-term exposure data are used to extrapolate from long-term, or vice
versa,
. Dose-response information from a homogeneous animal or healthy human

population are used to predict the effects that may occur in the general
population where there are varying sensitivities to different contaminants.

U.S. Environmental Protection Agency slope factors developed to assess external
exposures to radionuclides are likely to be particularly conservative because they are only
appropriate when contaminant conditions can be represented by an infinite slab source
method cover (EPA 1992).

Historical information and analogous-site data were used to evaluate some of the
high-priority waste sites. The selection of analogous sites for the QRA are based on
available information at the time the QRA was prepared. As additional information is

_identified and incorporated into the LFI report for the 100-BC-1 Operable Unit, the QRA

Loy wr g

shouid be updated to utilize additional pertinent information.

4.3 ECOLOGICAL QUALITATIVE RISK ASSESSMENT

The purpose of the qualitative ecological risk assessment is to estimate the ecological
risks from existing contaminant concentrations in the 100-BC-1 Operable Unit to selected

ecological receptors.

The 100-BC-1 Operable Unit is a terrestrial waste unit. The approach consistent with
the objective of the QRA is to assess the dose to the Great Basin pocket mouse. The mouse
is used as the indicator receptor because its home range is comparable to the size of most
waste sites and will receive most of its dose from a waste site. This allows a risk comparison
between waste sites. A secondary receptor, the loggerhead shrike is also evaluated to
provide an operable unit assessment of risk. The shrike is a raptor and represents an
organism at a different trophic level and greater spatial scale than the mouse and provides an
operable unit wide risk estimate.

Ecological Effects. Contaminants found in the soil at waste sites within the
100-BC-1 Operable Unit include radioactive and non-radioactive elements. For
nonradioactive elements, ecological effects were evaluated from uptake from the soil by
plants, and by accumulation of these elements through the foodweb. Radioactive elements
have ecological effects resulting from their presence in the abiotic environment (external
dose), and from ingestion (e.g., dose from contaminated food consumption), resulting in a
total body burden. Total daily doses to an organism can be estimated as the sum of doses
(weighted by energy of radiation) received from all radioactive elements ingested, residing in
the body, and available in the organism’s environment. Radiological dose calculation
methodology as reviewed by Baker and Soldat (1992), were applied in this QRA.
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The radiological dose an organism receives is usually expressed as rad/day. Exposure
can result from both external environmental radiation and internal radiation from body
burden. All exposure pathways are added in determining total organism dose. Internal
exposure includes both body burden (contaminants that are taken into the body from all
pathways) and dose from recent food consumption which is still in the gut.

Endpoint Selection. The assessment and measurement endpoint is the heaith and
mortality of the Great Basin pocket mouse, respectively. This is consistent with the objective
of the qualitative ecological risk assessment. The dose to the pocket mouse was used to
screen the level of risk of an individual waste site. For radionuclides, mouse dose is
compared to I rad/day (Order DOE 5400.5) (IAEA 1992). For non-radiological
contaminants, dose is compared to toxicity values. In addition, to provide a more global
perspective of risk for the 100-BC-1 Operable Unit, a secondary endpoint is the heaith of the
loggerhead shrike and the measured endpoint is mortality. The focus of this study is at the
individual level of ecological organization.

Risk is evaluated for the Great Basin pocket mouse based on a two-step accumulation
model operated on a waste-site-by-waste-site basis, since each waste site approximates the
size of the Great Basin pocket mouse home range. Risk is also estimated for the loggerhead
shrike on the basis of a three-step accumulation model that is integrated over all of the
100-BC-1 Operable Unit waste sites. The method of integration is based on averaging waste
site constituent concentrations over the operable unit as a fraction of the total operable unit
area.

Exposure Analysis. The purpose of the exposure analysis is to integrate the spatial
and temporal distributions of the ecological components and stressors to evaluate exposure.
Two exposure scenarios were evaluated, the maximum observed concentration at 0 to 15 ft
and the maximum observed concentration at 0 to 6 ft. The former scenario is for compliance
with the MTCA and the latter provides an ecologically relevant exposure.

All non-radioactive and radioactive constituents identified as of potential concern in
the human health risk assessment (before the screening of constituents with the greatest
human heaith risk) were considered to be of concern in the ecological risk assessment.
Because of the lack of site-specific data other than soil, it was assumed the receptor spends
some fraction of it's life in the site, obtains all its food from the site when present, and all
consumed food is contaminated. However, because there is no source of water within the
site, drinking water was not considered a route of exposure.

For non-radiological constituents, concentrations estimated in mice were compared to
the reported benchmark or potentially toxic concentrations. For radiological constituents,
mice concentrations were converted to dose. Total dose for all radionuclides are compared
to published effect levels and regulatory standards where available.

Exposure Profile. The ecological risk assessment focuses on potential
noncarcinogenic effects on the Great Basin pocket mouse potentially exposed to constituents
present in the 100-BC-1 Operable Unit waste sites. Terrestrial vegetation is represented as a
generic plant species for uptake from the soil and as a food source for mice.
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The major route of contaminants to plants is assumed to be direct uptake from soil.
Ingestion of vegetation is assumed to be a major route of exposure to the mouse and

_ingestion of mice and insects is the major route for the shrike, for both non-radiological and

radiological constituents. For radionuclides, the exposure pathway considered uptake from
contaminated food resulting in internal exposure. For both radiological and non-radiological
contaminants, the dose is based on receptor whole-body concentrations. Metals stressors are
assumed to be bioavailable for uptake by vegetation, which is consistent with the objectives

of the QRA.

4.3.1 Results of the Ecological Evaluation

A qualitative ecological risk assessment was completed for the 100-BC-1 Operable
Unit. Most of the maximum contaminant concentrations detected were from the upper
6 ft of soil. Only site 116-C-5 exceeded the 1 rad/day with an environmental hazard quotient
(EHQ) > 1. Routine surveying of surface sotl contamination in the 116-C-5 site showed beta
levels which indicated surface contamination. For non-radiological constituents, site 116-B-5
exceeded the no observable effects level (NOEL) for Ba and Hg, and site 116-C-5 exceeded
the wildlife NOEL for Cr, Hg, Pb, Sb, and pentachlorophenoi.

For waste sites with only historical data, site 116-B-11, the process effluent pipelines
(diversion and junction box samples), and site 132-B-4/132-B-5 filter building/gas
recirculating building exceeded the 1 rad/day benchmark. For 116-B-11, routine soil surveys
showed beta activity which indicated surface contamination. For non-radiological
constituents, site 116-B-5 exceeded wildlife NOELs for Ba and Hg. The dose to loggerhead

__shrike was calculated for *Sr since it is the maior risk driver. Dose was estimated at the
J

operable unit level. Dose to the shrike from **Sr from the mouse diet exceeds the 1 rad/day
benchmark.

Other results of the QRA as presented in Tables 4.4 and 4.5 are:

For sites that exceeded the radionuclide 1 rad/d benchmark, all of the dose is from
*Sr,

The estimated dose from *’Sr to the loggerhead shrike exceeded 1 rad/day from all
waste sites that had measurable *°Sr at the 100-BC-1 Operable Unit (Table 4-5 of the QRA).
This extremely high calculated dose is believed to be an artifact of the modeling parameters
(e.g., source term) and does not reflect actual conditions. The significance of dose
estimates, either radiological or hazardous chemicals, as the risk driver is governed by the
accuracy of the source terms. If the source of *Sr is 10 feet below the surface, the dose
may not represent real ecological risk since the exposure scenario is unrealistic. The
approach in the QRA is to use the maximum level of contamination which drives the QRA
far into the conservative side and makes the results useful only for comparison between waste
sites.

Yearly radiological surface soil surveys have been conducted in the 100 B/C Area
(Schmidt et al. 1992). Results from 1981 to 1991 for selected radionuclides have shown only
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low soil concentrations. Strontium-90, which is the major mouse and shrike risk driver, has
been monitored in surface soils since 1984. Yearly averages for soil and vegetation for the
B/C Area during 1991 are shown summarized in Table 4-6 of the QRA (WHC 1993a).
Strontium concentration is 0.19 pCi/g in soil and 0.083 pCi/g for vegetation. These
concentrations are orders of magnitude lower than the source term concentrations where risk
is found to the Great Basin pocket mouse and shrike, again suggesting that the reality of the
risk characterization is driven by the source term.

4.3.2 Summary of Key Uncertainties in the Ecological Evaluation

The uncertainty in contaminant concentrations for the ecological evaluation is related
to the accuracy of the data. For the QRA, uncertainty exists in both contaminants identified
and exposure concentrations. As for the human health assessment, the maximum
contaminant concentration was used.

The QRA models the potential exposure of wildlife thought present in or near the
waste site. The issues of concern with regard to ecological risk assessment (particularly
qualitative) are the uncertainties in using an assortment of environmental variables in risk
modeling. This begins with the source term. If this number is not realistic, no amount of
modeling will overcome this deficiency. For example, in the case of the QRAs, the
maximum reported waste concentration was used as the source term no matter how deep this
concentration.

Generally, site specific organisms (e.g.,'pocket mouse), are identified as being
associated with a site, but little if any data may exist concerning transfer of contaminants to

site specific organisms._Often, it is necessary to use biological trophic transfer information

for related species.

A significant source of uncertainty in the exposure scenario is that the waste site is
uniformly contaminated and in the case of the mouse, all foodstuff is assumed to be
contaminated. No provision is made for dilution of contaminated foodstuff by
noncontaminated foodstuff. It was also assumed contaminants were not passed through the
gut but completely retained (100% absorption efficiency).

To complete the QRA for the 100-BC-1 Operable Unit it was necessary to use data
from surrogate organisms in place of the pocket mouse and shrike since no site data is
available for these organisms. This contributes to overall QRA uncertainty. In addition,
transfer coefficients used to model uptake of contaminants from soil to plants were not
Hanford specific, the approach did not consider whether roots of a plant actually grow deep
enough to contact a contaminant, and the model did not account for reduced concentrations
from plant to seed (it was assumed the seed concentration was the same as the plant). For
the pocket mouse the food consumption rate was generalized and seasonal behavior
(hibernation) that would reduce exposure and body burden was not considered. In the case
of the shrike, the percent diet contribution of the pocket mouse or insects to total diet is not
known. The risks developed in the QRA are not actual risks but estimates of potential risk
under high-frequency use.
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Uncertainty associated with wildlife toxicity values is significant, particularly for
non-radiological contaminants. The approach used in the QRA tends to build conservatism
into the toxicity value.
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Table 4-1 Summary of Data Availability and Data Confidence
(for sites where data are available)

Waste Site Summary of Data Availability and Data Confidence
Historical LFI | Information from a | Data from | Confidence in Confidence in
Data* Data* Related or the same Contaminant Contaminant
Analogous Site* Medium® | Identification | Concentrations

Sites with LFI data
116-B-1 R R,1 Yes high high to med.
116-B-2 R R,1,O Yes high high to med.
116-B-3 R R,1,O high high to med.
116-B-5 R R,1,O Yes high high to med.
116-C-5 R R,1,O Yes high high to med.
Sites with Historical Data and Analogous Site Information
116-C-1 R R medium medium
116-B-11 R ‘R Yes medium medium
Process Pipe R R medium medium
(sludge)
Process Pipe R R Yes medium medium
(soil)
116-B-4 R R Yes medium medium
Sites with Historical Data
116-B-6B R Yes medium medium
132-B-4 / R medivm medium
132-B-5
- = Not applicable

* R = radionuclide, I = inorganic, O = organic contaminant

* limited field investigation (LFI) and Historical Data are from the same medium (e.g., both from soil) or from
different media (e.g., soil and sludge)
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Site Disposal Information Suspected Description Qualitative Rationale for Rating
Risk-Driving and Notes Risk
Contaminant Rating*
116-B-9 [Used from 1952 - 1954; 40,000 £ of waste Hg rench drain size = 1.2 mx 1.2 low |No radionuclides suspected, small
water from the P-10 storage building x0.9m fsite size
116-B-10 |[Used from 1950 -1968; 5 million £ of Cr lDry well size = 0.9 mx0.9mx medivm lRadionuclid&s present; large amount
liquid decontamination waste from 108-B Cs-137 Pm of liquid disposed over 18 years.
Tube examination and experimental facility] Co-60 Radiation levels are generally below
Eu-152 {packground.
Eu-154
116-B-12 {Unknown waste volumes of drainage from Sb Cribsize=3mx3mx3m medium |Radionuclides present, small site
the confinement system seal pits in the Cr 1ze
117-B building Cs-137
5r-90
118-B-5 KO0 m® of highly contaminated reactor Co-60 rBalI 3x burial ground size = 15 m low  [Waste is buried under
components Ni63 kISmx6m lapproximately 1.5 m of clean soil
118-B-7 jUnknown amounts of solid waste from the Co-60  [Solid waste buriai ground size = 2 fow |Waste is decontamination materials
111-B facility Ni63 mx2mzx2m End associated equipment, small site
ize
116-B-13, |Received sludge from Cs-137  |No historical data available but medium |Assume that the sludge is buried
116-B-14 |116-B-11 retention basin Co-60  komposition of sludge in these under 2m of clean soil
Eu-152  [renches is probably similar to the
Eu-154 |sludge remaining in 116-B-11 and
Ni-63  |116-C-5 basin.
Pu-238
Pu-23% 1116-B-13 size = 15m x 15m x 3m
Sr-90  |116-B-14 size = 37m x 3m x 3m
116-B-7, |Used from 1944-1969 to transport cooling Cr Suspected contaminants based on medium |[Contaminants may remain in outfall
132-B-6, [water and process sewer water to the $r-90  pnalogous site information, 116-B- pipes; large volumes of effluent;
|and Columbia River 7 and 132-B-6 size = 8.2 mx 4.2 radiological survey of 132-B-6 and
132-C-2 m x 6.4 m, 132-C-2size = 8.2 m 132-C-2 indicated presence of
g16mx64m adiation above background levels.
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DHEEINT 1174
SRR g
Site Disposal Information Suspected Description Qualitative Rationale for Rating
Risk-Driving and Notes Risk '
Conlaminang Rating*
Fﬁ
116-B-6A [Received decontamination waste from 11E-| Cs-137  [The crib was treated by in-situ low  [The vitrified mass is buried under
B-area Co-60  jvitrification and remaining waste is 1.8m of soil.
Sr-90 Fn solid matrix mass
118-B-10 [No information available ‘ high iMost conservative estimated used
128-B-3 |No information available low sed as a burn pit and dump site
126-B-2 |None None  [Clearwell size = 38 million ¢ low [No known contaminants associated
capacity with the site
* Rating is qualitative based on process information, analogous site information, and site-specific information such as size, potential contaminants, and
location of contamination as indicated under rationale column. Additional discussion on the rating is provided for each site in the 100-BC-1 Qualitative
Risk Assessment (QRA) (WHC 1993a).
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Table 4-3 Human Health Risk Assessment Summary
(for sites where data are available)

Waste Site Human Health Risk Assessment Summary
Frequent-Uss Scenario Occasional-Uses Scenario
Qualitative Risk Estimation | FRisk Driving Contaminant® | Qualitative Risk { Risk Driving Contaminant®
”’ - Cm e nd pathway®) Estimation {and pathway®)
1992 2018

SHes with LFl data
116-8-1 high medium R(O.LE) 1) - low R* ()
116-B-2 medium medium R{O,|.E} low R (E)
116-B-3 rmedium rredium R(O.E) O, low R* (E}
116-8-5 medium low R*(0.B)* low R (B
116-C-5 high high R{O.LE) 1(O,)) medium R(O.LE) 11}
Sites with Historical Data and Analogous Site Infermation
116-C-1 high medium R(O,L.EY medium R (B)
116-B-11 high high R(O.LE} high R{OLE)
Process Pipe high high R{O.LE) high R(O,LE)
(sludge)
Process Pipe (soil) medium medium R{E) low R(E)
116-84 high high RO.LE) medium F(E)
Sites with Historical Data
116-B-68 low low R'(E) very low
132-8-4/132-B-5 low low R*(O) very low
- = Not applicable
* R = radionuclide, ! = inorganic, O = organic contaminant
‘;:::12&1 ;i:;d investigation and Historicat Data are from the same medium (e.g., both from soil) or from different media (.g., soil

<0 = oral, | = inhalation, E = external exposure pathways

“ Radionuclides contributing > 1E-06 to the risk have halt-ives of 30 years or less

* Only the extsrnal exposure pathway has the risk driving contaminants for 2018.

t Only external exposure and soil ingestion pathways have the risk driving contaminants for 2018,
* Contaminants not detected in upper 2 m of saii.
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Table 44 Environmental Hazard Quotients Summary for Radionuclides by Waste Site

Waste Site Dose Rate
ExceedleHQ of
116-B-1 Liquid Waste Disposal Trench no
116-B-2 Storage Basin Trench no
116-B-3 Pluto Crib no
116-B-5 Crib no
116-C-5 Retention Basin yes
116-C-1 Liquid Waste Disposal Trench no
116-B-11 Retention Basin yes
Process Effluent Pipelines (sludge) yes
Process Effluent Pipelines (soil) no
Process Effluent Pipelines (soils) no
116-B-4 Dummy Decontamination French no
Drain
116-B-6B Crib no
yes

132-B-5 (115) Gas Recirculation Building
— —

EHQ - environmental hazard quotient
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Table 4-5 Environmental Hazard Quotient Summary for Non-radiological
Contaminants by Waste Site

Site Contaminant Dose Rate Exceeds
7 EHQ of 1
116-B-1 Liquid Waste Disposal Chromium no
Trench
116-B-3 Pluto Crib Chromium no
Benzo(a)pyrene no data
Chrysene no data
B2 116-B-5 Crib Barium yes
::; Mercury yes
g‘% 116-C-5 Retention Basin Antimony yes
:? Chromium yes
& Lead yes
Mercury yes
Chrysene no data
Pentachlorophenol yes
Process Effluent Pipeline Soils Chromium no

EHQ - environmental hazard quotient
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5.0 RECOMMENDATIONS

The primary purpose of the LFI report is to recommend those high-priority sites that
should remain candidates on the IRM path and those high-priority sites which should not
remain candidates for the IRM path. Sites that are not recommended as candidates for an
IRM will be addressed in the final remedy selection process. These recommendations are
generally independent of future land-use scenarios.

5.1 GENERAL CONSIDERATIONS

Analyses of LFI samples from high-priority sites did not detect any pesticides or
PCBs and only low levels of VOCs were found. Contamination by PCBs in surface soil
samples was found at many electrical facilities in the 100-BC-1 and 100-BC-2 Operable
Units. Because these facilities are not high-priority sites, they are not addressed as IRM
candidates. Although the VOCs are most likely the result of contamination present in the
analytical laboratories, the VOC concentration data were evaluated in the QRA and are
predicted to pose no human health risk. The detected semi-volatile compounds include
typical constituents in creosote and other wood preservatives. These semi-volatile
compounds were detected in concentrations below the EPA CLP contract-required
quantitation limits. Timbers used to construct the cribs and the wood baffles in the retention
basins may be sources for these compounds. Contamination by metals was found at 116-B-1,
116-B-3, 116-B-5, and at the highest concentrations in the 116-C-5 sludge. Radionuclide
contamination was also greatest in the 116-C-5 sludge, and present in all other sampled
high-priority waste sites. The radionuclides ®Co, '*’Cs, '*’Eu, and *Eu are the main
contributors to overall risk via external exposure. Metals also contribute to elevated risks at
the 116-C-5 retention basin.

None of the sites pose an imminent threat to human health or the environment. or
pose risks sufficient to warrant an ERA. The evaluation of sites is presented in the following
sections.

5.2 HIGH-PRIORITY SITE IRM CANDIDATE EVALUATION CRITERIA

The 100-BC-1 high-priority sites were evaluated using the following criteria to
identify those sites where continued IRM candidacy is recommended:

. the 100-BC-1 QRA (WHC 1993a)

. an assessment of the waste site conceptual model
. identification of any ARARs exceedance for vadose zone contaminants
. an evaluation of site-specific contaminant impact on groundwater
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. identification of sites where natural attenuation by the year 2018 may reduce
risks and mitigate contamination.

5.2.1 Qualitative Risk Assessment

The QRA provides risk estimates for human health and for adverse ecological effects.
Human health risks, specifically ICR, for the high-priority sites were developed in the QRA
using two scenarios: high-frequency use and low-frequency use. The low-frequency use risk
values are used to evaluate the continued candidacy of high-priority sites for IRMs. The
qualitative risk estimations presented in Table 5-3 are grouped into high (ICR > 1E-02),
medium (ICR > 1E-04 to 1E-02), low (ICR 1E-06 to 1E-04), and very low (ICR < 1E-06)
risk categories based on results presented in Chapter 3 of the 100-BC-1 QRA (WHC 1993a).
Sites that pose medium or high risks to human health under the low-frequency use scenario
are recommended to continue as IRM candidates.

Environmental hazard quotient ratings are from the qualitative ecological risk
assessment that was performed in the QRA. Sites that have an EHQ rating > 1 for

radionuclides or nonradiological constituents present potentially adverse ecological impact
and are recommended to continue as IRM candidates.

5.2.2 Conceptual Model

The conceptual model for the waste site includes sources of contamination, types of

-..contaminants, nature and extent of contamination in each affected media, known and

potential routes of migration, known or potential human and environmental receptors, and the
general understanding of the site structure/process. This information is included in Chapter 3
of the 100-BC-1 Work Plan (DOE-RL 1992a) and has been revised using data obtained
during the LFI. Table 5-1 presents sources of contamination, types of contaminants, nature
and extent of contamination in each affected media, and the general understanding of the
structure/process for each high-priority waste site. Figure 5-1 presents the known and
potential routes of migration, known or potential human and environmental receptors for the
operable unit. If the conceptual model of a site is incomplete, the site is recommended to
remain as an IRM candidate while the data needed to complete the modet are collected.

After the data are availabie the site wiil be reevaluated for continued candidacy for an IRM.
The additional data may be obtained through limited field sampling.

5.2.3 Applicable or Relevant and Appropriate Requirements

The Washington State MTCA Method B concentrations are potential ARARs for soii
contamination, as discussed in Section 3.25 of this report and in the 100 Area Feasibility
Study, Phases 1 and 2 (DOE-RL 1992¢). Model Toxics Control Act Method B regulatory
limits for soil contaminant concentrations are utilized since they are the standard approach
and are conservative. Table 5-2 lists the Hanford Site background 95% UTL values for
metallic constituents in soils and MTCA Method B guidelines for soil. Sites that have
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concentrations of contaminants which exceed this potential chemical-specific ARAR are
recommended to continue as IRM candidates.

5.2.4 Current Impact on Groundwater

The probability of current impact on groundwater is evaluated for each site by
comparing groundwater contaminant concentrations from monitoring wells located upgradient
and downgradient of each specific site, where wells are available. Concentrations of *H,
%Sr, and ®Tc in upgradient and downgradient wells are compared. Groundwater
contaminant concentrations in a downgradient well that are higher than in an upgradient well
indicate current impact to groundwater. Sites that are impacting groundwater are
recommended to continue as IRM candidates.

5.2.5 Potential for Natural Attenuation

The potential for the contaminants at a site to be reduced by natural attenuation, i.e.,
radioactive decay by the year 2018, may be a consideration at sites where radionuclides with
half lives less than 30 years are the primary contaminant and external exposure is the only
pathway. Sites with excess risk attributed to radionuclides with half lives less than 30 years,
i.e., ®Co, '""Cs, '’Eu, and 'Eu, have potential for natural reduction of risk through
radioactive decay. Natural attenuation is not a consideration for sites contaminated by
metals, by radionuclides with half-lives greater than 30 years, or where multipie exposure
pathways drive the risk.

5.3 HIGH-PRIORITY SITE IRM CANDIDATE RECOMMENDATIONS

Burial grounds, i.e., sites 118-B-5, 118-B-7, and 118-B-10, are recommended as IRM
candidates, as per the HPPS and negotiations with the Tri-Parties. The final selection of
IRM sites, priority of action, and order performance are decisions left to the Tri-Party
Agreement signatories. Factors that the Tri-Party Agreement signatories may consider in the
selection and prioritization of IRM sites include:

. impact of IRM actions in relation to the 100 Area Environmental Impact
Statement, e.g., disposition of the reactors

. access control

. relation to the IRM Program Plan recommendations
o land use

. point of compliance

. time of compliance

. 5-3
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feasibility

bias-for-action, and

. threat to human healith and the environment,.

Burial grounds are recommended to continue as IRM candidates but are not addressed
individually in Table 5-3. The high-priority sites recommended to continue as IRM
candidates are identified in the "IRM Candidate" column of the Table 5-3. The
recommendations are discussed below.

5.3.1 116-B-1 Liquid Waste Trench

The 116-B-1 liquid waste trench is recommended to continue as a candidate for an
IRM because groundwater monitoring data indicate the site appears to be impacting
groundwater. Concentrations of *Sr and ®Tc in downgradient well 199-B3-1 are larger than
in upgradient wells 199-B5-2 and 199-B4-8 as shown in Figures 3-4 and 3-5. Groundwater
from well 199-B3-1 contained 44 and 50 pCi/¢ of *Sr, and 92 and 90 pCi/¢ of **Tc for the
July 1992 and October 1992 sampling rounds. Groundwater from well 199-B5-2 contained
15 and 19 pCi/¢ of **Sr and 76 and 62 pCi/¢ of *Tc for the July 1992 and October 1992
sampling rounds. Groundwater from well 199-B4-8 contained 1.3 and 1.3 pCi/f of *Sr and
79 and 75 pCi/f of *Tc for the July 1992 and October 1992 sampling rounds. Because
high-priority sites 116-B-11, 116-B-13, 116-B-14, and 116-C-5 are also upgradient of well
199-B3-1 they may also be contributing to the contamination found in monitoring well
199-B3-1. The human health risks at site 116-B-1 are low and the EHQ is <1. The
maximum concentration of Mn in the soil, 839 mg/kg, exceeds MTCA Method B guideline
of 400 mg/kg. Natural attenuation by year 2018, e.g., radioactive decay, will reduce the
risk posed by the principal contaminants and associated exposure pathway.

5.3.2 116-B-2 Trench and 116-B-3 Crib

The 116-B-2 trench and 116-B-3 crib are not recommended to continue as candidates
for IRMs because the human health risks are low, EHQ ratings are <1, soil contamination
does not exceed MTCA Method B guidelines, there is no current groundwater impact, and

---natural attenuation by 2018 -will-reduce the-principal risk.- - The absence of impact to

groundwater is indicated by comparing data from downgradient well 199-B4-9 and upgradient
well 199-B4-4, shown in Figures 3-4, 3-5, and 3-6. Concentrations of *Sr, *Tc, and *H
from the upgradient and downgradient wells are essentially the same. Natural attenuation by
year 2018, i.e., radioactive decay, will reduce the risk posed by the principal contaminants
and associated exposure pathway.
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5.3.3 116-B-5 Crib

The 116-B-5 crib is recommended to continue as a candidate for an IRM since the
EHQ rating is > 1. The human heaith risk is low, soil contamination does not exceed
MTCA Method B guidelines and there is no current impact to groundwater. The absence of
impact to groundwater is shown by comparing data from downgradient well 199-B4-1 and
upgradient well 199-B4-9 shown in Figure 3-4, 3-5, and 3-6. Concentrations of *Tc and *H
from the upgradient and downgradient wells are essentially the same. Concentrations of *Sr
in the downgradient well are 12% to 25% lower than in the upgradient well. Natural
attenuation by year 2018, i.e., radioactive decay, will reduce the risk posed by the principal
contaminants and associated exposure pathway.

5.3.4 116-C-5 Retention Basin

The 116-C-5 retention basins are recommended to continue as candidates for IRMs
because the human health risks are medium, EHQ ratings are > 1, concentrations of metals
present exceed MTCA Method B guidelines, and groundwater monitoring data indicate
impact to groundwater. Concentrations of *Sr and *H in downgradient well 199-B3-47 are
larger than in upgradient well 199-B5-2 as shown in Figures 3-4 and 3-6. Groundwater from
well 199-B3-47 contained 21 and 20 pCi/¢ of *Sr and 24,000 and 22,000 pCi/¢ of *H for the
July 1992 and October 1992 sampling rounds. Groundwater from well 199-B5-2 contained
15 and 19 pCi/¢ of **Sr and 4800 and 3300 pCi/{ of *H for the July 1992 and October 1992
sampling rounds. The maximum concentration of Cr (609 mg/kg) and Mn (520 mg/kg) in
the sludge exceeds the MTCA Method B guidelines of 400 mg/kg for hexavalent Cr and Mn.
The maximum concentration of Mn (446 mg/kg) in soil exceeds the MTCA Method B
guideline of 400 mg/kg for Mn. Natural attenuation by year 2018, i.e., radioactive decay,
will not mitigate the risk posed by the principal contaminants and associated exposure
pathway.

5.3.5 116-C-1 Liquid Waste Trench
The 116-C-1 liquid waste trench is recommended to continue as a candidate for an

IRM because groundwater monitoring data indicate the site is impacting groundwater and
human health risks are medium. Concentrations of **Sr and *T¢ in downgradient well

-199-B3-46-are larger than-in upgradient-wells- 199-BS-2-and- 199-B4-§-as-showr-in-Figures

3-4 and 3-5. Groundwater from weil 199-B3-1 contained 57 and 130 pCi/¢ of *Sr and 93
and 97 pCi/¢ of ®Tc for the July 1992 and October 1992 sampling rounds. Groundwater
from well 199-B5-2 contained 15 and 19 pCi/¢ of **Sr and 76 and 62 pCi/{ of *Tc for the
July 1992 and October 1992 sampling rounds. Groundwater from well 199-B4-8 contained
1.3 and 1.3 pCi/¢ of *Sr and 79 and 75 pCi/¢ of ®Tc for the July 1992 and October 1992
sampling rounds. The human health risk at site 116-C-1 are medium. The EHQ is < 1.
Concentrations of Mn are assumed to exceed MTCA Method B guidelines, because soil
contamination is assumed to be similar to that found in the 116-B-1 LFI borehole samples.
Natural attenuation by year 2018, i.e., radioactive decay, will reduce the risk posed by the
principal contaminants and associated exposure pathway.
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5.3.6 116-B-11 Retention Basin

The 116-B-11 retention basin is recommended to continue as a candidate for IRMs
because the human health risks are high, EHQ ratings are > 1, concentrations of metals
present may exceed MTCA Method B guidelines, and groundwater monitoring data indicate
impact to groundwater. Evidence of impact to groundwater is provided by comparing data
from downgradient well 199-B3-47 and upgradient well 199-B5-2. Concentrations of *Sr
and *H in downgradient well 199-B3-47 are larger than in upgradient well 199-B5-2 as shown
in Figures 3-4 and 3-6, and discussed above in Section 5.3.4. Contamination by metals in
sludge and soil at 116-B-11 are assumed to be similar to the contamination at the 116-C-5
site, and thus are expected to exceed MTCA Method B guidelines for hexavalent Cr and Mn,
i.e., 400 mg/kg. Natural attenuation by year 2018, i.e., radioactive decay, will not mitigate
the risk posed by the principal contaminants and associated exposure pathway.

5.3.7 116-B-7, 132-B-6, and 132-C-2 QOutfall Structures

The 116-B-7, 132-B-6, and 132-C-2 outfall structures are recommended to continue as
IRM candidates because the human health risk is medium. One of the outfall structures,
132-B-6, is posted for surface contamination. No contaminants were found in the
investigation of the analogous 116-D-5 site that exceed MTCA Method B guidelines. **The
impact to groundwater monitoring wells are not available for confirmation. Natural
attenuation by year 2018, i.e., radicactive decay, may not mitigate risk posed by the
principal contaminants and associated exposure pathway.

5.3.8 Process Pipeline - Sludge and Soil

The process pipelines are recommended to continue as IRM candidates because they
are a probable source of groundwater impact. Human heaith risks range from high (risk
from sludge) to low (risk from contaminated soil). Environmental hazard quotient ratings
also either exceed ! (risk from sludge) or are <1 (risk from contaminated soil).
Concentrations of metals in pipeline sludge are assumed to be similar to 116-C-5 sludge and

* thus are expected to exceed MTCA Method B guidelines for Cr and Mn, i.e., 400 mg/kg.

Contamination by Mn in soil is also expected to exceed MTCA Method B. Natural
attenuation by year 2018, i.e., radioactive decay, will not mitigate the risk posed by the
principal contaminants and associated exposure pathway.

5.3.9 116-B-13 and 116-B-14 Retention Basin Sludge Trenches

The 116-B-13 and 116-B-14 retention basin sludge trenches are recommended to
continue as IRM candidates because the human health risks are medium, EHQ ratings are
> 1, concentrations of metals are expected to exceed MTCA Method B guidelines, and there
appears to be impact to groundwater at present. Evidence of impact to groundwater is
provided by comparing data from downgradient well 199-B3-47 and upgradient well
199-B5-2. Concentrations of *°Sr and *H in downgradient well 199-B3-47 are larger than in
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upgradient well 199-B5-2 as shown in Figures 3-4 and 3-6, and discussed above in Section
5.3.4. Contamination by metals in sludge and soil at 116-B-14 are assumed to be similar to
the contamination at the 116-C-5 site, and thus are expected to exceed MTCA Method B
guidelines for Cr and Mn, 1.e., 400 mg/kg. Natural attenuation by year 2018, i.e.,
radioactive decay, will not mitigate the risk posed by the principal contaminants and
associated exposure pathway.

5.3.10 116-B-6A Crib

The 116-B-6A crib is not recommended to continue as an IRM candidate since human
health risks are low, soil contaminants are not expected to exceed MTCA Method B
guidelines, and the.site is not impacting groundwater. Evidence of non-impact to
groundwater is provided by comparing data from downgradient well 199-B4-4 and upgradient
well 199-B4-5. Concentrations of *Sr, ®Tc, and *H these two wells are not significantly
different, as shown in Figures 3-4, 3-5, and 3-6. The 116-B-6A site is part of the in situ
vitrification treatability test project during which the crib and surrounding soil were
converted to a glassy matrix. Contaminants found in the surrounding soil prior to the test
did not exceed MTCA Method B guidelines.

5.3.11 116-B-6B Crib

The 116-B-6B crib is not recommended to continue as an IRM candidate since human

health risks are very low, the EHQ rating is <1, soil contaminants are not expected to

exceed MTCA Method B guidelines, and the site is not impacting groundwater. Evidence of
non-impact to groundwater is provided by comparing data from downgradient well 199-B4-7
and upgradient well 199-B4-5. Concentrations of *Sr, *Tc, and *H these two wells are not

significantly different, as shown in Figures 3-4, 3-5, and 3-6. Natural attenuation by year

- 2018, i.e., radioactive-decay; will not-significantly affect the very low risk posed by the

principal contaminants and associated exposure pathway.

5.3.12 116-B-4 Dummy Decontamination French Drain

The 116-B-4 dummy decontamination french drain is recommended to continue as an
IRM candidate because the human health risk is medium. Soils at the site are not expected
to contain contamination that would exceed MTCA Method B guidelines. Data to assess
groundwater impact is provided by groundwater analyses for July and October 1992 sampling
rounds from downgradient well 199-B4-9 and upgradient well 199-B4-4, as shown in Figures
3-4 and 3-5. The concentrations of *Sr, ®*Tc, and *H were not appreciably different in the
two wells. The site is not currently impacting groundwater. Natural attenuation by year
2018, i.e., radioactive decay, will mitigate risk posed by the principal contaminants and
associated exposure pathway.
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5.3.13 116-B-9 French Drain and 116-B-10 Dry Well

The 116-B-9 french drain and 116-B-10 dry well are recommended to continue as
IRM candidates. Because of uncertainty regarding the contaminants and concentrations of
contaminants that the french drain and dry well received, the conceptual models are
incompiete. Limited field sampling is recommended to resolve the uncertainties. Once the
data are available these sites should be evaluated for continued consideration as IRM
candidates.

5.3.14 116-B-12 Confinement Seal Drainage Crib

The 116-B-12 confinement seal drainage crib is recommended to continue as an IRM
candidate because the human health risk is medium and there is current impact to
groundwater. Data to assess groundwater impact is provided by groundwater analyses for
July and October 1992 sampling rounds from downgradient well 199-B4-4 and upgradient
well 199-B4-7, as shown in Figures 3-4 and 3-5. The *Sr concentrations in groundwater
from well 199-B4-4 are 26 and 33 pCi/{ for samples collected in July and October of 1992.
These concentrations are 3 to 6 times larger than values for 199-B4-7, 8.1 and 5.2 pCi/{.
The concentrations of *Tc and *H are not appreciably different between the two wells. Soil

* contaminant concentrations are not expected to exceed MTCA Method B guidelines, based on

data from analogous site 116-D-9. Natural attenuation by year 2018, i.e., radicactive decay,
may not mitigate risk posed by the principal contaminants and associated exposure pathway.

§.3.15 132-B-4 and 132-B-5 Decommissioned Fiilter Building and Gas Recirculation
Building

The 132-B-4 and 132-B-5 decommissioned filter building and decommissioned gas
recirculation building and tunnels are recommended to continue as IRM candidates because
the EHQ rating is > | and the sites may be impacting groundwater. Impact to groundwater
may be probable since the sites are upgradient of well 199-B4-4 and downgradient of well
199-B4-7. The sites may be contributing to the elevated **Sr described in Section 5.3.14
above, for site 116-B-12. The human heaith risk is very low. Concentrations of
non-radionuclide contaminants in soil at the sites are not expected to exceed MTCA Method
B guidelines. Natural attenuation by year 2018, i.e., radioactive decay, may not mitigate
risk posed by the principal contaminants and associated exposure pathway.

5.3.16 126-B-2 Clearweils and 128-B-3 Burn Pit

The 126-B-2 clearwells and 128-B-3 burn pit are not recommended to continue as
IRM candidates because the human health risks are low, they are probably not impacting
groundwater, and concentrations of contaminants at the sites are not expected to exceed
MTCA Method B guidelines. Data from monitoring well 199-B5-1 indicates that the
126-B-2 clearwells are not impacting groundwater as shown in Figures 3-4, 3-5, and 3-6.
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Groundwater monitoring wells and data are not available to determine whether the 128-B-3
burn pit is currently impacting groundwater. The potential for natural attenuation of the
radionuclides is not a consideration as no radionuclides are thought to be present.
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Site

Structure/Process

Contaminamt Scurce

. |
Contaminants

Nature and Extent of Contamination®

116-B-1

Efflusat disposal trench, unlined -
6im x 9m x Sm deep

Received 60 million ! of high activity effluent
produced by failed fuel elements, disposed
eflluent to suil

*H, *C, “Co, ™Sy, "™Ca,
I”CS, mEu’ .“El.l '”El.l, U,
Pu, *'Am, Cr, Mn, Zn

Seil contamination from 1.5m to at lcast
Tm below grade, maximum contamination
from 5m 1o 6m, source of groundwater
contamination

116-C-1

Efftuent disposal trench, unlined -
152m x 15m x 8m deep

Received 700 million ¢ of high activity eMuent
produced by failed fuel elements, disposed
effluent 1o soil

*H, “Co, ™Sr, " s, '”C'--.'-
"“Eu, mEu’ I”El.l, U, h-l,
*'Am, Cr, Mn, Zn

Soil contamination from 1.5m (o &t icast
11m below grade, maximum
contamination observed between Sm to
7Tm, source of groundwater contamination

116-B-11

Retention basin,
reinforced concrele, single containment -
142m x 70m x 6m deep

Held couling water effluent from B reactor for
cooling/decay before release 1o the Columbia
River, large leaks of effluent to soil

M, 1C, ¥Co, Sr, Cs,
ll'!csl mEu’ "‘E\.I‘, I”El-i,
Ra, U, Pu, alsa probable
coptamination with Cr, Cu,
Fc, Hg, Mn, Pb, Zn

Seil contamination 1o at least 6m below
grade with most in 2.4m 1o 4m interval,
also contaminated sludge, fill, concrete,
and groundwater. Surface soil
contamination present outside basin also.

116-C-5

Retention basins (two),

stzel sides and floor, open top, single
containment -

101 m diameter x Sm deep

Held cooling water effluent from B and C
reactors for cooling/decay before release to the
Columbia River, large teaks of effluent 1o soil

M, *Co, ™Sr, "™(s, 'Cs,
"By, By, "WEu, U, Pu, Cr,
Cu, Fe, Hg, Mn, Pb, Zn,
semi-volatjles®

Soil contamination to a1 least 6m below
grade, most contamination between Om
and 2.4m below grade, contaminated
sludge, fill, concrete (foundations), and
groundwater. Surface s0il contamination
present outside basins also.

116-B-2

Fuel basin storage trench, unlined -
23m x Im x 5m deep

Received 4 mitlion ¢ of high activity water
drained from B reactor fuel storage basin after
water contaminaled when fuel element cut in
haif, disposed effluent to soil

*H, “C, ®Co, ®Sr, 'MCs,
lS'TCE I)ZEu IilEu HiEu U,
Pu, ¥'am, Cd, Cr, Hg, Ni,
semi-volatiles

Soil contaminated to at lcast 7.6m with
most in the 3m o 5m interval, possible
groundwaler contamination

116-B-3

Pluto crib, unlined -
3m x 3m x 3m deep

Received 4000 ¢ of high activity effluent from
B reactor process ubes contaminated by fuel
clement failures, disposed effluent 1o soil

*H, "C, “Co, ®Sr, '¥Cs,
l]’cs l!'-'Eu l’.E‘1 IiiEu U
Pu, *'Am, Ag, Cr, semi-
volatileg*

Soil contaminsted from 2m to 5m with
most 2.2m to 2.8m interval, possible
groundwater contamination

116-B-5

Crib, unlined -
26m x 5m x 3m deep

Received 10 million ¢ of low-level effluent
from contaminated maimenance shop and
decontamination pad in 108-B building
including liquid tritium waste, disposed effluent
1o soil

,H, wco DOSI.‘ '”C!, I"JEI.I,
'‘“Eu, *'Am, Ba, Hg, Zn

S0il by radionuclides fuund in 2m to Sm
interval.
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Site

Stiructure/Process

Conlaminant Source

Contaminanta

Nature and Extent of Contamination®

116-8-7,
132-B-6,
and
132-C-2

Outfall siructures are reinforced concrete
sumps connccled Lo discharge pipelines
and spillways; sumps located on bank
above high waier line;

spillways extended from sumps into
river - 116-B-7 and 132-B-6 sumps are
8§2mx 42m x 6.4m deep, 132-C-2
sump is 3.2m x 16m x 6.4m deep.
132-B-6 and 132-C-2 parily demolished

Discharged cooling water effluent and process
sewer cffiuent through sump to effluent
discharge pipeline outlet at bottom center of
Columbia River or from sump to apillway that
discharged on shoreline

*H, ®Co, ®Sr, '*Cs, “ICa,
InEu’ IS‘Eu’ I”Eu, U| Pu. CI'

Surface contamination at 132-B-6 spillway
soil contamination beneath sumps,
pipelines, and spillways

Process
Effluent
Pipelines

Total length about 2100m,, pipe diameler
76¢m, 122cm, and 167cm, buried
6m bis

Transported reactor cooling water from

reactors 1o retention bastns, outfall structures,
116-B-1 and 116-C-1 trenches, leaked effluent
to soil, contains contaminated sludge and scale

3H, "“C, “C, *Co, ¥Sr, (s,
0, ME, IMEy IBEy,
Ra, U, Pu, "' Am, Cr, Cu,
Fe, Hg, Pb, Zn

Surface soil contamination near retention
basins, contamination extends to at least
1im below grade, maximum
conlamination reported at ~7m

116-B-13

South siudge trench, unlined -

15m x 15m x 3m deep |

Received sludge from 116-B-11 retention
basin, sludge disposed 1o soil then trench
backfilled

M, "C, "C, “Co, S, '*Cs,
I)’Cs IlZEu IHEu IllEu
25Ra, U, Pu, *'Am, Cr, Cu,
Fe, Hg, Mn, Pb, Zn

Soil contamination from Om to 7m, most
in Om to 3m nterval, possible source of
groundwaler conlamination.

116-B-14

North sludge trench, unlined -
3Tm x Im x Im deep

Received sludge from 116-B-11 retention
basin, sludge disposed to soil then irench
backfilled

*H, “C, C, ®Co, "Sr, '*Cs,
1!’C., lﬂEu lMEu, l!lEu'
25Ra, U, Pu, *'Am, Cr, Cu,
Fe, Hg, Mo, Pb, Zn

Soil contamination from Om to 7m below
grade, most in Om to 3m interval, possible
source of groundwaier contamination.

116-B-6B

Crib, unlined, excavation filled with
gravel, 2m of soil cover-
4m x 2.4m x 2m deep

Received radioactive liquid waste from
equipment decondamination at 111-B building
decontamination station, disposed effluent 10
soil

*H, *Co, *Sr, ™Cs, '7'Cs,
12E, l!!Eu U

Soil contamination from surface 1o 8.5m
below grade with most in the 2m to 5m
interval

116-B4

French drain, gravel-filled -
1.2m x 6m deep

Received 300,000 ¢ of cflluent, c.g.,
contaminated spent acid from dummy
decomamination facility, disposed effluent 10
soil

3H, ®Co, ®Sr, '*Cs, '7'Cy,
IﬂEu‘ ”‘El.l, IHEu' le'
2Th, Pu, U, Cr, nitrate,
sodium oxalate, sodium
sulfamate

Seil contamination from 0.3m 10 5.5m
below grade, with most in the 3.7m 10
5.5m interval below grade.

116-B-9

French drain -
1.2m x 0.9m deep

Received 40,000 ¢ of effluent from P-10
storzge building drain, disposed effluent to soil

Assumed to be *H, Hg

Nature and vertical exient of
conlamination not known, sampling and
analysis nceded to supply daia.

116-B-10

Dry well -
0.9m x 2m deep

Received 5 million ¢ of liquid decontamination
wastes from 108-B facility, disposed cMuent to
20i)

Assumed to be *H, Cr, nilrate

Nature and vertical extent of
contamination not kaown, sampling and
analysis needed to supply data.
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Site Struciure/Process Contaminant Source Contaminanis Nature and Exient of Contamination*
116-B-12 Confinement seal crib - Received drainage from confinement seal *H, “C, *Sr, * Am Soil contamination to 8m, maximum
Joa x Im x Im deep system in 117-B building scal pita, disposed found 6m below grade and source of
effluent 10 soil groundwater contamination.
118-B-5 Ball 3X burial ground - Highly contaminaied reactor components “Co and *Ni Soil contaminants likely in the interval Im
I5m x 3m x Im deep removed from B reactor 1o 3m below grade
113-B-7 Burial ground - Miscellancous solid waste, €.g., “Co and ®Ni Soi! contaminanis likely in the Om 10 2m
2m x 2m x 2m deep decontamination malerials and associated ; interval below grade
equipment
132-B-4 Demolished reinforced concrete building Contaminated building demolished in place, *H, "C, *“Co, ®Sr, "'Cs, Contaminated concrete and rubble buried
and tunnels, building - 18m x 12m x buried, covered with fill 1REy, Ey, **Py, and in place in the interval Im 1o 5m below
11m high, tuanels - 58m long waep, grade, covered by clean fill
132-B-5 Demolished reinforced concrete building Contaminated gas recirculation building *H, “C, ®Co, ®Sr, 'Y'Cs, Contaminated concrete and rubble filling
- 51m x 22m 10 30m x 9.5m tal} demolished in place, buried, covered with fill 9y, ‘."!_Eu, WEu, *Pu, and basement 3.3m below grade, covered by
2Py clean fill
116-B-6A | Crib, constructed of wooden timbers and | Received 5,000 £ of radioactive effluent from “Co, ®§¢, 'Y Cs, 'Eu, MEu, Prior 10 vitrification, contaminated soil
rocky fll - L11-B equipment decontamination station, soil WEy, U, ?2%py Cd, Cu, existed to B.5m below grade, with most in
3.7m x 2.4m x 4.6m deep converted to glassy material in vitrification Pb, Zn the 2m 1o 3m interval. Contaminants may
treatability 1est in May 1990 be immobilized in the glassy material.
128-B-3 Bumn pit and demeolition waste site - Paint waste, chemical solvents, and office No known contamination No known contamination
30m x 30m x Im wasle disposed by burning, and demolition :
wasle
126-B-2 Clear weils -

229m long x 41m wide

Demolition waste from above ground pontion
of the pump room

Demolition waste,
nonhazardous

No knewn contamination

* Lateral extent of conlamination is assumed 1o be equal 1o the facility dimensions, unless otherwise noted. The limited field investigation was not designed to estabiish the lateral {arcal)
extent of contamination

* Benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, pentachlorophenol

* N-nitrosodiphenylamine, pyrene
4 Anthracenc, benzo(a)anthracene., benzo(bMluoranthene, benzo(k)fluoranthene, benzo{a)pyrene, chrysene, fluoranthens, phenanthrene
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Table 5-2 Hanford Site Background 95% Upper Threshold Limits (UTLs) and Model
Toxics Control Act (MTCA) Method B Guidelines for Inorganic Analytes.

Analyte® 95% UTL(mg/kg) MTCA Method B¢ (mg/kg)
g
Alkalinity 23,300 N/L
Ammonia 282 N/L
Antimony 15.7° 32
Arsenic 8.92 24 (0.59)°
Barium 171 5,600
Beryllium 1.77 400 (0.23)°
Cadmium 0.664 40
Chloride 763 N/L
Chromium 279 400f
Cobalt 19.6 N/L
Copper 28.2 3,2%
Fluoride 12 4,800
Lead 14.75 18)
Lithium 37.1 N/L
Manganese 612 400
Mercury 125 24
Molybdenum 1.4 400
Nickel 253 1,600
Mitrate 199 .130,000
Nitrite 21 8,000
Ortho-phosphate 16 N/L
Selenium 5 400
Silicon 192 N/L
Silver 2.3 400
Sulfate 1,320 N/L
Thallium 3.7 56-728
Titanium 3,570 N/L
Vanadiumi 111 560
Zinc 79 24,000
Zirconium 573 N/L
Source: DOE-RL 1993¢
NL = Not listed in MTCA Human Health Risk Based Method B Formula Values table for soil
J = Unavailable
* Analytes esscntially non-toxic in soil are not listed (DOE-RL 1993a). These include aluminum,
calcium, iron, magnesium, potassium, sodium.
® 95% confidence limit of the 95th percentile of the data distribution
¢ Non-carcinogen risk-based concentration, no carcinogen risk except as shown in parenthesis
4 Limit of detection
¢ Carcinogen risk-based concentration in parenthesis
! Hexavalent chromium
£ Range of risk-based concentrations for thallium compounds
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Table 5-3 IRM Recommendations for 100-BC-1 High-Priority Sites

DOE/RL-93-06, Rev. 0

Waste Site Qualitative Risk Conceptuai Exceeds Probable Potential [RM
Assessment Model ARAR Current Impact for Natural Candidate
on Allenualion yes/no
Low- EHQ Groundwater by 2018
frequency > 1
scenano

116-B-1 low no adequate yes: - yes yes

116-B-2 low no sdequate no no yes

116-B-3 low no adequate no no yes

116-B-5 low yes adequats no no yea

116-C-5 medium yes adequate yes- yes no

116-C-1 medium no adequaie yes: yes yes

116-B-11 high yes _ adequate yes- yes no

116-B-7, 132-B-6, medium - adequate no no no

and 132-C-2

Process Pipe (sludge) high yeu adequate yes yes no

Process Pipe (soil) low no adequate yes yes no

116-B-13/14 medium  yes adequate yes.. yes no

116-B-6A low - adequate no no no

116-B-6B very low no adequate no no no

116-B-4 medium - adequate no no yes

116-B-9 fow - incomplete” unknown” no unknown”

116-B-10 high - incomplete” unknown” no unknown'

116-3-er medium ‘ adequate 7 no B yesr no

132-B-4 and 132-B-5 very low yes adequate no yes no

128-B-3 low - adequale no no no

126-B-2 low - adequate no no no

118-B-5, 118-B-7, and 118-B-10 Burizal grounds

EHQ = environmental hazard quotient calculated by the qualitative ecological risk assessment
- = Not rated by the qualitative ecological risk assessment
* = Data needed concerning nature and vertical extent of contamination, site remains an IRM candidate
until data are available.
ARAR = applicable or relevant and appropnate requirements, specifically the Washington state Model
Toxics Control Act Method B concentration values for soils
IRM = interim remedial action
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APPENDIX A

DATA SETS FOR NON-WASTE SITE SOIL SAMPLES
AND QUALITATIVE RISK ASSESSMENT
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DOE/RL-93-06
Draft A

100-BC-1 Operable Unit Non-Waste Site Soil Samples - Volatile Organic Compounds
(concentrations in ug/kg) from Data Validation Report for the 100-BC-1 Operable Unit

Vadose Boreholes (WHC 1992a)

Project: Westinghouse
Laboratory: TMA
Casa 04050 |SDG: BOSXZ4
Sampile Numbaer BOSXZ4 805X7Z5
Locatlon
Ramarks .
Sampie Date 4/14192 4/14/92
Analysis Dale —|s2iR2___ 421192
Volatile Crganic Compound [CROL |[Rasuit (G |Result 1Q {Result |Q
Chioromathane 10 11U 11 |U
% Bromomathane 10 11 |U 11 |u
ok Vinyl Chioride 10 11 [U 11 [U
- Chiorosthane 10 11U 11|y
Methylene Chioride 10 il ald
A Acelone 10 15 |1U 111U
Carbon Disullide 10 114U 11 jU
- 1,1-Dichicrosthena 10 11 {U 11.{uU
oo 1,1-Dichiorosthane 10 111U 11 [U
1,2-Dichiorosthene (lotal) 10 11 |0 1 |v.
Chiorolorm 10 11 U 2|4
1.2-Dichioroethane 10 11U 11 |u
2-Butanone 10 11U 11 {u
1,1,1-Trichioroethane 10 1 |U 11 (U
Carbon Tetrachioride 10 1"Jju 11 jU
Bromadichioromethane 10 1 |U 11 |U
1.2-chn_lompmpam 10 11 (U 11 |U
cis-1,3-Dichioropropene 10 11U 11 juU
Trichioroathens 10 11 iU 1 (U
Dibromochioromethane 10 11 {U 1 |u
1,1.2-Trichioroethane 10 111U 1 (U
Benzene 10 11 |U 11 {U
Irans-1,3-Dichioropropene 10 11U 11 {U
Bromoiorm 10 11U 11 U
4-Methyl-2-pentanone 10 11U 11 U
E-Helanmo 10 11U 11 |U
Tetrachioroathene 10 11U 11 |U
1.1,.2.2-Telrachitroathane 10 1 |uU 11U
Toluena 10 41J 6 |J
Chiorabenzens 10 niju 11 [uU
Ethylbenzene 10 1 ju 11 |U
Styrane 10 11 |U 11|y
Xylena (lotal) 10 1 (U 11 |U
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Draft A

100-BC-1 Operable Unit Non-Waste Site Soil Samples - Semi-Volatile Organic
Compounds (concentrations in ug/kg) from Data Validation Report for the 100-BC-1

Operable Unit Vadose Boreholes (WHC 1992a)

Project: Westinghouse
Laboratory: TMA
[Case: 04050 [S0G:_B05XZ4
Sampia Number BOSXZ4 B05XZ5
Location
Remarks
Sampie Date 04/14/92  104/14/92
E Exiraction Date 4/20/92 4720092
ok Analysis Date — |smm2 — ismsis2 —
- Samivolatile Compound CRQL |Result |Q [Resuit [Q [Result Q
. Phenol 330 350 |U 370 [U
b " |bis(2-Chioroethyl)ether 330| 350U 370 [U
Y 2-Chiorophenal 330 350 (U 370 (U
— 1.3-Dichiorabenzens 330 350 U 370 [U
i, 1,4-Dichiorobenzens 330 350 |U 370 (U
1,2-Dichiorobenzene 330 350 |U 370 U
2-Maihylphenol 330 350 |U 370 (U
2,2 -oxyola(1-Chioropropane) | 330 350 |U 370 (U
4-Mathyiphenol 330 350 |U 370 (U
N-Nitroso-di-n-propylamine 330 350 U 370 (U
Haxachiorosthane 30 350 |U 370 {U
[Nitrobenzene 330 350 |U 370 (U
Isophorone 330 aso (U 376 (U
2-Nitrophenol 330 a50 |0 azo (U
2.4-Dimethyiphenal 330 350 |U 370 (U
Banzoic acid 1700
bis(2-Chioroethoxy)methane 330 350 (U 370 |U
2.4-Dichioropheno 330 350 (U 370 |U
1.2, 4-Trichiorobenzene 330 350 (U 370 {U
Naphthaiene 330 a50 (U 370 |U
[ 4-Chicroaniine 330 350 |U 370 |U
L-nhlotmamm 330 as0 |U KYOR V]
4-Chioro-3-methyiphenol 330( 30U 30U
2-Mathyinaphthalens 330 350 |U 370 |U
Haxachlorocyciopentadiene 330 A58 [U 370 (U
2.4,6-Trichiorophenol 330 350 (U 370 |U
2,4,5-Trichiorophenol 1700 | 840 jU 890 [U
T - 2-Chioronaphthaiene 330 350 |U 370 U
2-Nitroaniine 1700 840 |U 890 (U
Dimethyiphihalale 330 as0 (U 370 [U
Acenaphthyiene 330 50 (U az7a lu
{2 B=Dinitrotolyene 330 T i
3-Nitroaniline 1700 B40 |U 830 {U

A4
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Drait A

100-BC-1 Operable Unit Non-Waste Site Soil Samples - Semi-Volatile Organic
Compounds {concentrations in ug/kg) from Data Validation Report for the 100-BC-1

Operable Unit Vadose Boreholes (WHC 1992a)

Project: Wastinghouse

Laboratory: TMA ~

Casa: 04050 SDG; BO5XZ4

Sampis Number BO5XZ4 BOSXZ5
ly:camn

Remarks

Sampie Dale 04/14/9; 04/14/93
Extraction Date 412092 4120192
Analysis Date 5/5/92 5/5/92
Semivolatile Compound CROL |Resuit [Q [Resuit |Q [Resuit |Q |[i
Acenaphthane 330 350 |U 370 |0
2.4-Dindrophenol Y700 640 U 890 U
4-Nitrophenol 1700 840 [U 890 |U
Dibenzoluran 330 350 U 370 U
2.4-Dinltrotoluena 330 350 |U 370 (U
Disthyiphthalaie -a30 350 |U 370 [U
4-Chiorophanyi-phenyl ather 330 350 [0 370 |U
Fluorene 330 as0 (U 370 |U
4-Nilroaniline 1700 840 |U 590 |U
4.6-Dintro-2-meinyiphenol | 1700 | 840 |U 890 [U
N-Nilrosodiphenylamine 330 350 |U 370 (U
4-Bromophenyi-phenyiether | 330 350 [U 370 Ju
Haxachiorobenzens 330 350 U 370 (U
Pentachiorophanol 1700 840 |U 890 |U
[Phananthrena 330 350 (U 370 |U
Anthracsne 0 3s0 (U 370 U
Carbazola 330 . 350U 370 jU
Di-n-butylphthatale 330 350 |U 370 (U
Fiuoranthene 330 350 |U 370 |U
Pyrene 330 350 |U 370 [U
Butyibenzyiphthatate 330 350 |U 37a |U
[3.3°-Dichiorobenzidine 330 350 JU 370 |U
Banz(3)antivacene 330 350 U 370 U
Chrvu_m 330 350 (U 370 (U
bis(2-Ethythexyliphthalale 330 350 (U 370 |U
 Di-n-octylphthaiate 330 350 jU 370 (U
Benzo(bjuoranthene 330 350 U 370 (U
Benzo(k)iuoranthene 330 50 U 370 (U
Benzo(a)pyrene 330 350 (U 370 |U
Indena(1.2.3-cdlpyrene 330 350 |U a70 U
Dibenz(a.g)antivacene 330 350 |U 370 |U
Benzo(g,h.loeryiene 330 350 U 370 |U
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100-BC-1 Operable Unit Non-Waste Site Soil Samples - Pesticide/PCB Compounds
(concentrations in pg/kg) from Data Validation Repon for the 100-BC-1 Operable Unit

Vadose Boreholes (WHC 1992a)

[Project: _Waestinghouss

Laboratory: TMA

Casa: 04050 SDG: BO5XZ4

Sampte Number BO5XZ4 |BOSXZS
Location

_I_i.mm .
Sampie Dale 0414792  |04/14792
‘Extraction Date 42092 4/20/92
Anatysis Date £/25/92 5/25/92
Pesticide/PCD CROL |Pesult |Q |Rasylt [Q |Result
alpha-8HC 1.7 M 190
beta-BHC 1.7]_1.801U 1.9 U
deita-BHC 1.7] 1.80 U 190
gamma-BHC (Lindane)| 1.7 1.80 |U 1.9 |U
[Hepichior 1.7 1.80 [U 19|U
Akirin - 1.7]_ 180]U 19U
Haptachior epoxide 1.7 1.80 (U 191U
Endosullan | 1.7] 180U 1.9 (U
[ Dietdrin 33| as0u ar|u
4,4-DDE 33| 3aslu aT|u
[Endrin a3 a5 U 37U
Endosuiian il 33 35U 370
4,4'-DDD 13 35 [U 37U
Endosultan suliaie 33 a5 |U 3710
4.4 -DDT 33 as|u a7 lu
Methoxychior 17.0| 180 (U 19 (U
[Endrin Ketone i3 35 (U a7 [U
Endrin Aldehyde 33

alpha-Chiorgane 1.7 181U 19U
gamma-Chiordane | 17| 18|U 1910
Toxaphene 170.0 | 180.0 [U 190 (U
Arochior- 1016 330| 350(U 37 (U
Arochior-1221 30| 720U 74U
Arochior-1232 67.0| 3500 37U
Arochior- 1242 330 380U a7 (o
Arochior-1248 30| 3o 70
Arochior- 1254 30| 35.0|U a7 |u
Arochior-1260 a3.0| 35.010 37 [U
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100-BC-1 Operable Unit Non-Waste Site Soil Samples - Inrganic Compounds
(concentrations in mg/kg) from Data Validation Report for the 100-BC-1 Operable Unit

Vadose Boreholes (WHC 1992a)

DOE/RL-93-06
Draft A

Project: Wastinghouse

Laboratory: TMA

Case: N2-04-073 [SDG: B0SXZ4

Sampie Number B05)XZ24 BOSX25
Location

Remarks

Sampie Date 4114192 4/14/92
inorganic Analytes |CRQL |Resul |Q {Result [Q [Result
Aluminum 200 | 6640.0 6860.0
Antimony 60 330 (UJ] 3.20 |Ud
Arsanic 10 2.20 2.80
Barium 200} 71.00 77.20
Beryiilum S 0.24 0.23
Cadmium - 0.46 0.40 |U
Caicium 5000 | 3300.0 3760.0
Chromium 10 8.00 8.90
Cobalt 50 8.20 7.60
Copper 25| 11.20 13.10
ron 100 | 14900 14300
Lead 3 4.80 4.40
Magnesium 5000 { 3610.0 3860.0
Manganese 15 | 296.00 286.00
Mercury 0.2 0.10 (U 010 jU
Nicket 40 8.30 9.80
Potassium 5000 | 1490.0 1570.0
Selenium - 5 420 |UJ| 4.20 |UJ
Silver 10 0.42 (U 0.40 |U
Sodium 5000 | 129.00 130.00
Thailium 10f 042U 210 |U
Vanadium 50| 30.00 27.70
Zinc 20| 39.60 36.60
Cyanide 10 0.51 |U 0.53 U
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Draft A

100-BC-1 Operable Unit Non-Waste Site Soil Samples - Wet Chemistry/Anions
(concentrations in mg/kg) from Dara Validation Report for the 100-BC-1 Operable Unit

Vadose Boreholes (WHC 1992a)

Projeci: Westinghouse

Laboratory: TMA _
Casa; N2-04-073 | SDG: BOSXZ4
Sampie Number BOSXZ4 BO5XZS
Location
Remarks .
Sampie Date 4/14/92 414/92
Wat Chemisiry Anal | CROL {Resuit |Q |Resuit [Q {Resuit [Q [I
. Fluoride 1.0 | 210 2.0
D S NO3ND2 0.25 | 5.09 4.19
d Nitrate 2.0 5.90 5.60
Y Suiate 10.0 | 320 32.0
=
et
i)
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100-BC-1 Operable Unit Non-Waste Site Soil Samples - Radiochemistry (concentrations
in pCi/g + 2 standard deviations) from Data Validation Report for the 100-BC-1 Qperable
Unit Vadose Boreholes (WHC 1992a)

Project: Westinghouse
Lsboratory: TMA
Case: $DG: BOSXYS
s Sampis Number BOSXZ4 BOSXZ4 - BOSXZS BOSXZS

;_f [Location ’

i_;:_i Remarks WHC 1992a HEIS Data WHC 1992a HEIS Data

-‘,‘“'.:. Analysis Date 7/8/92 7/8192 7/8/92 7/8/92

s, Analytes Resuits [Q [Resuit Q Result Q Resuit Q

e Groes Alpha -8.35 | 835 u 7.8 R 76 |u
Gross Bata 10.8 R 10.8 7.82 R 7.82

Tt . T T |Urapdium 2337234 . T 0.589 T F 0.821 J 0.821

Uranium 235 266 b 0.0255 0.0202 R 0.0202
Ursnium 238 Svid J 0.834 0.8621 J 0.821
Plutonium 238 0 - Q U 0.0476 J 0.047
Plutonium 239/240 Sl 0.00431 [ 0.0087
Amaericium 241 3+ 0.0118 0 [s] 4]
Strontium 30 b d J 0.209 -0.341 v -0.341 U
Carben 14 2.49 b 2.49 2.48 s 2.48
Potasssium 40 +08 J 13.56 13.85 J 13.85
Chromium 51 il b 5.328 U <888 =) 5.888 u
Cabait 60 < o 0.1548 U ~<o}-Ba2 [ 5 0.1832 J
Zine 65 e aras s L 0.3789 U ~Celgerlp il o 0.5632 U
Ceasium 134 Encnas IRL 0.1762 U <08t | 0.2081 U
Cesium 137 el | 0.1434 U i dt | 0.1621 7]
Radium 226 ovihd Jd 0.52513 0.8203 J 0.8203
Thonum 228 S-ing J 0.6502 1.179 J 1.179
Thorium 232 1.3 J 1.3 0.8674 J 0.8674
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100-BC-1 Qualitative Risk Assessment Data Set.

The reports contained herein are for informational purposes only. Minor parameter label
differences are due to the manner in which the various laboratories and the validation reports

refer to the parameters.
Concentrations are reported in the following units:
ug/kg - microgram per kilogram concentrations are used for organic constituents

mg/kg - milligram per kilogram concentrations are used inorganic constituents
pCi/g - picoCurie per gram concentrations are used for radionuclide constituents

Analytical results listed as "N/R" indicate that the constituent was not found, and thus not
reported by the analytical laboratory. The "N/R" code occurs predominantly in radionuclide
analytical data, although a few organic constituents are also listed as "N/R."

An individual analytical result may be accompanied by one of the following qualifier, i.e.,
"Q", codes:

B - Radionuclide or inorganic constituent detected in concentration less than the
detection limit. For organic constituents the "B" code indicates that the constituent
was found in the associated blank sample.

BJ - Radionuclide or inorganic constituent detected in concentration less than the
detection limit, but concentration is an estimate due to quality control deficiencies.

J - Concentration value is an estimate due to quality control deficiencies.

U - Constituent not detected, concentration value shown is the detection limit.

R - Data rejected during validation for quality control deficiencies, principally for
administrative reasons. Independent verification of radionuclide data indicates that

"R" flagged radionuclide data are useable.

UJ - Constituent not detected, concentration shown is the estimated detection limit.
Detection limit can only be estimated due to quality control deficiencies.

UR - Constituent not detected, concentration shown is the detection limit, and data
flagged as rejected during validation.
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tocation Y16-8-1

41 Samph BOSXY1 BOSKY4 BOSXTARE BOSKYS BOSXYSRE BOSKYS
Parsmeter | Depth 17.00 19.00 19.00 22.00 22.00 27.00
Units Resui @ Q Result -] Resuly 1] Result -] Result '] Result Q
Volatiles
CHLOROMETHANE | ug/Kkg 11,000 u 11.000 u N/R 11.000 u N/R 16.000 u
BROMOME TMAME | wg/Kg 11.000 u 11.000 u /R 11.000 u N/R 10.000 i1
VENYL CHLORIDE | ug/Kg 11.000 u 11.000 u N/R 14.000 u N/R 10.000 u
CHLOROE THANE | ug/Kg 11.000 u 11.000 u N/ $1.000 u N/R 10.000 u
HETHYLEHE CHLORIDE | ug/Kg 5.000 ul 3.000 [FX] N/R }.000 ul N/R 5.000 ul
ACETONE | ug/Kg 53.000 u 52.000 u N/R 70000 u /R 4L6.000 u
CARBOM DISULFIBE | ug/Kg $.000 u 5.000 u N/R 5.000 u N/R 5.000 u
1,1-DICHLORDETHENE | ug/Kg $.000 u 5.000 1] N/R 5.000 u N/R 5.000 u
1, 1-DICHLOROETHANE } ug/Kg 5.000 u 5.000 u L1 3 5.000 u N/R 5.000 1]
1,2-DICHLOROETHENE (3OIAL)Y | ug/Kg 5.000 u 5.000 u N/R 5.0600 u n/R 5.000 u
CHIOROFORN | ug/kg $.000 u 5.000 u N/R 5.000 u N/R 5.000 u
1,2-DICULOROETHANE | ug/Kg 5.000 u 5.000 u N/R 5.000 u W/R 5.000 u
2-BUTANOME | ug/¥yg 11.000 u 11.000 u N/R 14.000 u K/R 10.000 1]
1,7, 1-TRICHLOROETHANE | ugrsikg 5.000 ] 5.000 u N/R 5.000 u N/R 5.000 u
CARBON TETRACHLORIDE | ug/Kg 5.000 u 5.000 u N/ 5.000 U N/R 5.000 1}
VINYL ACETATE | ug/Kg 1%.000 u 11.000 u H/R 11.000 u H/R 10.000 u
BROMOD I CHLOROMETHANE | ua/Kg 5.000 u 5.000 u N/ 5.000 u N/R 5.000 u
1,2-DICHLORDPROPANE | ug/Kg 5.000 u 5.000 u N/R 5.000 u H/R 5.000 u
C15-1,3-01CHLORCPROPENE | ug/Kg 5.000 u 5.000 u H/R 5.000 u N/R 5.000 u
IRICHLORCETHEKRE | ug/Kg 5.000 [F] $.000 u N/R 5.000 u W/R 5.000 u
DIBROMOCHLOROMETHANE | ug/Kg $.000 U 5.000 u N/R 5.000 u H/R 5.000 u
1,1,2-TRICHLOROETHAKE | ug/Kg 5.000 u 5.000 1] "R 5.000 u N/R 5.000 7]
BENZENE | ugsKg 5.000 u 5.000 u N/R 5.000 u W/R 5.000 u
TRANS-1,3-DICHLOROPROPEHE | ug/Kg 5.000 u 5.000 1] R/R §.000 u N/R 5,000 u
2-CHLORDETHOXY ETHEME H/R N/R N/R /R N/R H/R
BROMOFORM | ua/Kg 5.000 u 5.000 u N/R $.000 U H/R 5.000 1]
L-HETHYL-2-PENTANONE | ug/kg 11.000 u 11.000 u H/R 11.000 u /R 10.000 ]
2- HEXANONE | ug/kg 11.000 u 11.000 U N/R 11.000 u N/R 10.000 u
TETRACHLOROETHERE | uaskKg 5.000 7] 5.000 u /R 5.000 u N/R 5.000 u
1,1,2,2-1EIRACHLOROE I HAHE | wg/Kg $.000 u 5.000 u N/R 5.000 u /R 5.000 u
TOLUENE | ug/Kg 10.000 u 2.000 [V} H/R 3.000 ul N/R 1.000 uJ
CHLOROBENZENE | ua/Kg £.000 u 5.000 1] N/R 5.000 u /R 5.000 u
EVHYLBENIENE | wg/Kg 5.000 u 5.000 u N/R 5.000 u /R 5.000 u
STIYRENE | ug/Kg 5.000 u 5.000 u W/ 5.000 u N/R 5.000 u
XYLENES (10TAL) | ug/Kg 5.000 u 5.000 u N/R 5.000 7] NiR 5.000 u
Semi-volatiles
PHEWOL | ug/kg 350.000 “ 340.000 ul 340,000 u 340.000 us 340.000 1] 340.008 7]
ANILINE N/R N/R H/R W/R /R N/R
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Location 116-8-1

Samp# BOSXT1 BOSXYL SO05XYARE BOSXYS BOSKYSRE BOSXYS
Parumier | Depth 17.00 19.00 19.00 22.00 22.00 27.00
Units Result ] Result ] Result Q Result a Result ] Result

B15(2-CHLORDE THYL JETHER | ug/Kg 350.000 u 340.000 u 3.0.000 u 340.000 us 340.000 u 340.000
2-CHLOROPHENDL | ug/Kg 350.000 u 340.000 UR 340.000 V] 340.000 ui 340.000 u 340.000

1, 3-DECHLOROBENIENE | wa/Xg 150.080 u 340.000 u 340.000 1 340.000 ud 340.000 u 340.000
1,4-DICHLOROBENZENE | ug/Kg 150.000 u 340.000 u 340.000 u 340.000 (L] 340.000 u 3450.000
BENZYL ALCOHOL ug/kg 350.000 u 340.000 u 340.000 u 340.000 u 340.000 u 340_000
1,2-DECHLORDBENZENE | ugsKy 350,000 u 340.000 u 340.000 u 340.000 w 140.000 u 350.000
2-HETHYLPHENOL ug/kg 350.000 u 340.000 UR 340,000 ] 340.000 ul 340.000 u 340.000
B1S(2-CHLORDISOPROPYL JETHER | ug/Kg 350.000 u 340.000 u 340.000 u 340.000 ud 340.000 u 3.0, 000
L-HETHYLPHENOL | ug/Kg 350.000 u 340.000 UR 3.0.000 u 340.000 ud 340.000 U 340,000
H-HLTROSQ-DI-N-PROPYLAMINE | uwg/Kg 350.000 1] 350,000 u 340.000 u 340.000 us 340.000 u 340.000
HEXACHLOROE THARE ugsKg 350.000 i 340.000 u 340.000 u 340.000 ul 340,000 i 340.000
NITROBENZEHE ug/Kg 350.000 u 340.000 u 340.000 1] 340.000 uj 340.000 u 140.000

1SOPHORONE | vg/Kg 350.000 u 340.000 u 340.000 u 340.000 uJ 340.000 u 340.000
2-HITROPHENOL | ug/Kg 350.000 u 340.000 UR 340.000 u 3450000 ul 340.000 U 340.000

2,4 -DIMETHYLPHENOL wg/Kg 350.000 u 340.000 1] 340.000 U 340.000 us 340.000 u 340.000
BENZOIC ACID | ug/Kg 1700.000 U 1£00.000 UR 1700.G00 u 1700.000 ul 1700.000 u 1£00. 000
BIS{2- CHLOROE LHOXY JMETHANE | ug/Kg 3150.000 u 340.000 u 340.000 u 340.000 ul 340.000 u 340.000
2,4-DICHLOROPHENOL | ug/Kg 350.000 u 340.000 UR 340.000 U 340,000 w 340.000 u 340._000
1,2,4-TRICHLOROBENZENE | ug/Kg 350.000 U 3.0.000 u 340.000 u 340.000 (U] 340.000 u 340.000
RAPHTHALENE {1 ug/Kg 350.000 u 340.000 u 340._000 u 340.000 [IN] 140 000 ] 140.000
&-CHLORODAMILINE | ug/Kg 350.000 u 340.000 u 340.000 ] 3140.000 uJ 340.000 u 340.000
HEXACHLOROBUTADIENE | uwg/Kg 350.000 u 340.000 U 140.000 U 340.000 V5] 340.000 uy 340.000
4-CHLORD-3-WETHYLPHENOL ] ug/Kg 350.000 u 30000 - UR 340.000 u 340.000 ul 340.000 u 340.000
2-METHYLMAPHIHALENE | ug/Kg 350.000 u 340.000 u 140,000 1] 340.000 ul 340,000 u 340.000
HEXACHLOROCYCLOPENTADLIENE ug/Ky 350.000 u 340.000 u 340.000 ] 340.000 V1] 340.000 ] 340.000
2,4,6-TRICHLOROPHENGL ug/Kg 150.000 o 340.000 LR 340.000 u 340.000 ui 340.000 u 340.000
2,4,5- TRICHLOROPRENOL | ug/Kyg 1700.000 u 1600.000 UR 1700.000 1] 17100.000 ul 1700.000 u 1600.000
2-CHLORDHAPHTHALENE | ug/Kg 350,060 u 340,000 u 340.000 u 340.000 ul 340.000 u 340.000
2-HITROANIL IME | ug/Kg 1700.000 u 1600 . 000 u 1700. 000 i 1700. 000 u 1700.000 u 1400.000
DIMETHYLPHTIHALATE | ug/Kg 150.000 u 340.000 u 340.000 u 340.000 us 340.000 u 340.000
ACENAPHIMYLENE ug/Xg 150.000 1] 340.000 u 340.000 u 340.000 ud 340.000 u 3i0.000
2,5-DINITROJOLUENE | ug/Kg 350000 u 340.000 1Y) 340,000 u 340.000 [1X] 340.000 U 340.000

ANTL INE N/R N/R N/R N/R N/R H/R

3 WIIROANILINE | ug/Kg 1700.000 u 1600.000 1] 1700.000 u 1700.000 uJ 17060.000 u 1600.000
ACENAPREMENE | ug/kKg 350.000 u 140,000 U 340.000 u 340.000 ul 340.000 u 340.0006

2.4-DINI TROPHENDL. | ug/Kg 1700.000 u 1400 .000 Ui 1700.000 u 1700.000 ud 1700.000 u 1600.000
&-NITROPHENOL | ug/Kg 1700.000 1] 1400000 m 1700. 000 U 1700.000 17 ] 1700.000 u 1400.000
OIBENZOFURAN | ug9/Kg 350.000 u 340,000 u 340.000 u 340.000 ul 340.000 u 340.000
2,4-DINITROTOLUENE | ug/Kg 350.000 u 340000 u 340.000 u 340.000 1] 340,000 U 340.000

CCGCCC:::C:CCCCCC;
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Parameter

DIETHYLPHTHALAIE

4-CHLORDPHENYL - PHENYLETRER

FLUORENE

&-WITROARILINE

4,6 DINITRO-2-METHYLPHENOL

N-MITROSOD I PHENYL AMINE

&-BROMOPHENYL -PHENYLETHER

HEXACHLOROBEN2EME

PENTACHLOROPHENROL

FPHENANTHRENE

ANTHRACERE

CARBAZOLE

DU-H-6UTTIPHTHALATE

FLUORANTHENE

PYRENE

BUTYLBENIYUFUTHALATE

3,3 -DICHLOROBENZ IDINE

BENZOCAIANTHRACENE

CHRYSENE

BES(Z-LTHYLHEXYL)PHTHALATE

D1-N-QCTYLPHIHALALE

BENZO(8)FLUORANTHENE

BENZO(KIFLUDRAHIHENE

BENZD(A}PIRENRE

INDENO(1,2,3-CO)PTRENE

DIBEHI(A, HYANTHRACEHE

BENZO(G,MH, ) JPERYLEHE
Pesticides

ALFHA-BHC

BEYA-BHC

CELTA-BHC

GAMMA -BHC {L1NDANE)

HEF1ACHLOR

MDRIN

HEFTACHLOR EPOXIDE

ENDOSULFAN |

DIELDRIN

4 &+ -DDE

ENDRIN

Location 116-8-1
BOSKYY
17.00

Result

350.00¢
350.000
350.000
1700.000
1700.000
350.000
350.000
350.000
1700.000
350.000
350.000
H/R
350.000
350.000
350.000
350.000
110,000
150.000
350.000
350.000
350.000
350.000
350.000
350.000
350.000
158,000
350.000

300
.300
.300
300
.300
.300
.300
300
17.000
\7.000
17.000

cmCcCcESEEECRE

cceEcScEcEEEC

| = = =3 4

-

3= S~~~ =~

BOSXYE BOSXY4RE BOSXYS BOSUYSRE BOSXY4
19.00 19.00 22.00 22.00 27.00
Result -] Result Resul t Result Result
340,000 u 340.000 u 340.000 340.000 u 340.000
340.000 u 340.000 u 340,000 340.000 u 340.000
340.000 v 340.000 u 149,000 340.000 u 340,000
1400, 000 u | 1700.000 v | 1700000 1700.000 u | 1400.000
1600.000 LR 1700.000 u | tro0looo 1700.000 u | 1600.000
340.000 u 340.000 u 340000 340.000 u 340.000
340.000 u 340,000 u | -340.000 340,000 U 340.000
340.000 v 340.000 u 340,000 340,000 u 340.000
1400.000  UR 1700000 u | 1700.000 1700.000 u 1400.000
340,000 u 340.000 u $40.. 000 340.000 u 340.000
340.000 T} 340,000 u 340 000 340,000 u 340.000
N/R N/R W/R w/R W/R
340.000 u 40,000 W 340.000 38,000 ud 340.000
340.000 u 340.000 u 340.000 340.000 u 340.000
340.000 u 340.000 u 3441, 000 340.000 u 340.000
340,000 u 340.000 u 340000 340, 000 u 340.000
670,000 u £90.000 u £90.000 450,000 u 4710.000
340.000 u 340.000 U 340.000 340.000 u 340.000
340,000 u 340.000 u 3400000 340.000 u 340.000
340,000 u 340.000 u 340,000 340,000 u 140.000
340,000 u 340.000 U 344).000 340.000 u 340.000
340.000 u 340.000 u 340.000 340,000 u 140.000
340.000 u 340.000 u 340.000 340.000 u 340.000
340,000 u 340.000 u 34,000 340.600 u 34D.000
340.000 u 340,000 u 340,000 340.000 u 340.000
340,000 u 340,000 u 340,000 340.000 u 340.000
340,000 u 340.000 u 340,000 340,060 u 340,000
8.300 u HIR . 8.200 R/R 8.200
8.300 u N/R 8,200 N/R 8.200
8.300 u N/R 8.200 u/R 8,200
8.300 u N/R a.200 N/R 8.200
8.300 u N/R 8.200 N/ 8.200
8.300 u n/R 8.200 /R 8.200
8.300 u n/r 8.200 (T3] 8.200
8.300 u N/R 8.200 N/R 8.200
17,000 u N/R 16.000 K/R 16.000
17.000 u N/ 16.000 n/R 16.000
17.000 1} H/R 16.000 /R 16.000

::C::CC:L‘.:C‘
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Lotation 116-8-1

‘Parametlel
|

ENDOSULFAN 11

I &,&t-p0OD
ENDOSULFAN SULFATE
&, 4-001
HETHOXYCHLOA
ENDRIN KETOME
ENDRIN Ai DENYDE
ALP HA- C WL ORDANE
GAMMA- CHLORDANE
! CHLORDANE

| YOXAPMEME
AHOCLOR-1016
AROCLOR-1221
AROCLOR- 1232
AROCLOR- 1242
AROCLOR- 1248
AROCLOR- 1254
AROCLOR- 1240

S aivpll
Deipth
Uniits
ustKg
ug/Kkg
/K9
/K¢
/K9
‘Iku

ug/Kg
uR/Kg

wl/Kg
up/kg
up/kg
ug/Kg
ug/kg
ug/kg
ug/Kg
ug/ig

0sx #05u74 BOSXYARE BOSAYS BOSXYSRE BOSXYS
B\?’.;; 19.00 19.00 2z.00 22.00 27.00
Result Q Result [} Result Result qQ Result Q Result Q
17.000 u 17.000 u H/n 16_000 u N/R 146.000 u
17.000 u 17.000 u NA 16.000 ] /R 16.000 u
17.000 u 17.000 u kR 14. 000 u N/R 16.000 [}
17.000 1] 17.000 u W/R 16.000 u W/R 16._000 u
83.000 u £43.000 u u/R 82.000 u N/R 82.000 u
17.000 u 17.000 u N/R 16.000 u N/R 15.000 ]
W/R N/R w/n N/R /R H/R
B83.000 u B1.000 u /R B2.000 u R/R 82.000 7]
83.000 u 83.000 1} /R 82.000 u WR 82.0G0 u
k7R /R N/R ®/R /R N/R
170.000 u 170,060 u N/R 140,000 u N/R 1£0.000 1
&83.000 u 83.000 u /R 82.000 u H/R 82.000 u
83.000 u 83.000 u /R 82.000 u H/R 82.000 1]
83.000 u 23.000 u LT} 22.000 u N/R 82.000 u
83.000 u 43 .000 u N/R 82.000 u N/R 82.000 u
B3. 000 u 83 .000 u /R 52.000 u W/R 82.000 u
170.000 u 170.000 u N/ 140.000 1] N/R 160.000 u
170000 u 170.000 u /R 140.000 u H/R 140.000 u

0 "A9Y "90-£6-T4\F0d
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Parameter

volatiles

CHLORDME T HANE

BROMOME THANE

VINTL CHLORIDE

CHLOROE THANE

METHYIEWE CHLORIDE

ACETOME

CARBON DISULFIDE

1, 1-DICHLORDE THENE

1, 1-D1CHLOROE THANE

1,2-DICHLORDETHENE {(YOTAL)

CHL OROFORM

1,2-D1 CHLORGETHANE

2-BUTANCHE

1,1, V- ERICHLOAOE THARE

CARBON TETRACHLORIDE

VIRYL ACETATE

BROMOD | CHL OROME TKANE

1,2-D1CHLOROPROPANE

C15-1, 3 DICHLOROPROPE NE

TR | CHLOROE THENE

G BROMOC HI DRONE THANE

1,1,2- TRICHLOROE FHAME

BENZENE

TRANS-1,3-D1CHL OROPROPEME

2-CHLOROE THOXY ETHENE

BROMOFORM

4-METHYL - 2-PENTANOHE

2- HEXANONE

TE VRACHLOROE THENE

1,1,2,2- YEIRACHLOROE | KANE

TOLUEKE

CHLOROBENZERE

ETHYLBENZENE

STYREME

XTLEHES (10TAL)
Semi-volatiles

PHEHOL

ANILIHE

lotution 116-8-2

Sampl
bepth

Units

ug/Kg
up/kg
up/Xg
ug/kg
ug/Kg
ug/ky
ug/Kg
ug/Kg
ug/Kg
ug/kg
ug/Kg
ug/kg
ug/Kg
ug/Kg
ug/Kg
ug/Ke
ug/Kg
ug/kg
ug/kg
ug/Kg
ug/Kg
up/Kpg
ug/Kg
ug/Xg

ug/Kg
ug/Kg
ug/Kg
ug/kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/kg

BD5Y20
12.00

fesult a

11.004
11.000
11.000
11.000
.000
. 400
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
000
.000
.aoo0
.oeo
. DOO
. 000
000
N/R

.00
.000
.0od
000
.000
.000
.000
.boo
.000
RaLin

-
(YR RV R RV N

— P
[T

LA LA WA LA LA A LA LA e A

.t

[CRY T RV FRV Y I

(v
~
(=

.00a
H/R

[
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[

BOSY21

p0SY22 BOSY23
17.80 22.50 22.50
Result Q Result Q Result Q
11.000 u 11.000 u 11.000 1]
11.000 [F] 11.000 u 11.000 u
11.000 u 11.000 u 11.000 U
11.00Q u 11.000 u 11.000 u
£.000 us 5.000 L1} 5.000 13
11.000 u 110.000 u 120.000 1]
$.000 u 5.000 1} 5.000 u
5.000 u $.000 u 5.000 u
5.000 u 5.000 u $.000 u
$.000 1] 5.000 u 5.000 u
5.000 u §.000 u 5.000 U
5.000 u 5.000 u $.000 u
11.000 u 11.000 u 14.000 U
5.000 u 5.000 u $.000 u
5.000 u 5.000 u 5.600 u
11.000 u 11.000 [}] 11.000 1)
5.000 u $.000 u §.000 u
5.000 U 5.000 u 5.000 u
$.000 u 5.000 1] 5.000 u
5.000 u 5.000 u 5.000 u
5.000 u 5.000 J 5.000 u
5.000 u 5.000 u 5.000 u
5.000 1] $.000 i $.000 u
5.000 u 5.000 u 5.000 u
N/R /R R/R

5.000 u 5.000 U 5.000 u

11.000 u 3.000 4 11.000
11.000 u 11.000 V] 11.000 u
5.000 u %.000 u 5.000 u
5.000 1] 5.000 u $.000 u

2.000 uw 2.000 uJ 42.000
5.000 u 5.000 u 5.000 u
5.000 u 5.000 u 5.000 u
5.000 u 5.000 u 5.000 u
5.000 u 5.000 u 5.000 1]
350,000 u 340.000 ul 350,000 uJ

/R N/R

N/R
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Location 116-8-2

Puy aeter

BIS(2-CHLOROETHYL JETHER
2-CHLOROPHENOL

1.3 DICHLOROBENZENE

4,4 DICHLOROBENZENE
BEMZYL ALCOHOL

1,2 -DICHLOROBENZENE
2-METHYLPHENOL
B1S(2-CHLORO]1SOPROPYL JEVHER
C-METHYLPHEWOL
W-HITROSO-DI-H-PROPYLARINE
HE KACHLORDE THANE
WITRUBENZENE

1 SOPHORONE

2-HITROPHENOL

2,4 -OIHETHYLPHENOL
BENZOIL ACID

B15(2- CHLORGE THOXY JHE THAKE
2.4 -DICHLOROPHENOL
1,2,4-TRICHLORCBENZEHE
HAPHTHALENE

&- CHLORGAN L 1HE
HEXACHLOROBUTAD IEHE

&- CHL.ORO-3-HETHYLPHENOL
Z2-RETHYLNAPHYHALEKE
HEXACHLOROCYCLOPENTADJENE
2,64,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENDL
2-CHLORONAPHTHALENE
2-RITROANILEINE
DIMETHYLPHTHALATE
ACENAPHTHYLENE
2,5-DIN)TROVOLUENE

ANIL INE

3-NITROANIL INE
ACENAPHIWERE

2,4 01N TROPHENOL

& - N1 TROPHENOL

D IBENZOFURAN

2, 4-DINITROTOLUERE

Samph
Depth
units
ug/Kg
ug/Ke
ug/kg
ug/Kg
ug/Kkg
ug/kg
ug/Kg
ug/kg

ug/Kg
ug/kg
ug/kg
ug/kKg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/kg
ug/Kg
ug/Ke
ug/kg
ug/Kg
ug/Kg
ug/kg
ug/Kg
ug/kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/kg

ug/Kg
ug/Kg
ug/Kg
ug/kg
ug/kg
ug/Kg

B05v20

po3Y2)

BO5Y23

ug/kg -

BOSY22
12.00 17.80 22.50 22.50
Result Q Result Q Result [} Result Q
340.000 u 350.000 u 340.000 T3] 350000 ud
340.000 u 350,000 u 340.000 ul 350.000 ul
340000 u 150.000 u 340.000 ud 350.000 uJ
340.000 1] 350.000 1} J40.000 ul 350,000 w
340.000 u 350.000 u 340.000 u 350.000 ul
340,000 u 350.000 u 3Li0.000 u 350.000 uj
340.000 1} 350.000 u 340,000 ud 350.000 18]
340.000 u 150.000 [F] 340,000 U 350.000 ul
340.000 L] 350.000 u 340.000 u 350.000 ui
340.000 U 350.000 u 340.000 ul 150.000 W
340.000 u 350.000 u 340.000 ui 350.000 1]
340.000 u 350.000 u 340.000 u 350.000 uj
340.000 u 350.000 u 350.000 1] 350.000 [FA]
340.000 u 150.000 T} 340,000 ud 350.000 [12]
340.000 u 3%50.000 u 340.000 3] 350.000 (17 ]
1700.000 u 110,000 u 1600.000 ul 1700, 000 ul
540,000 u 156.000 1] 340.000 7] 350.000 [TF]
340.000 u 350.000 u 340.000 ul 350.000 w
340.000 u 350.000 u 340.000 ul 350.000 uj
340.000 u 350.000 u 340.000 ui 350.000 ul
340.000 u 350.000 u 340.060 ul 350.000 w
340.000 u 350.000 u 340,000 v 3150.000 ul
340.000 1} 350,000 u 340.000 [T1] 350.000 us
340,000 u 150.000 u 140.000 w 350.000 17]
340.000 1 350.000 ] 340,000 ul 350.000 us
340._000 u 350.000 u 340.000 /1] 350.000 W
1700.000 u 1700.000 u 1600.000 Ul 1700.000 ud
340.0G0 u 150.000 [ F) 340.000 1] 350.000 ul
1700.000 u 1700.000 u 1600.000 [1H] 1700000 us
340,000 u 350.000 u 340,000 u 150.000 [17]
340,000 u 350.000 u 340.000 ul 350.000 u)
340000 [1] 350.000 u 340.000 1] 350.000 uw
N/R N/R W/R N/R
1700.600 u 1700.000 u 1660.000 uJ 1700.000 ul
340.000 u 350.000 u 340.000 u 350.000 ul
1700.000 u 1700._000 u 1600.000 uJs 1700.000 ud
1700.000 u 1700.000 u 1600, 000 1] 1700 .000 w
340.000 u 350.000 u 340,000 uw 350.000 uJj
340.000 u 150.000 u 340,000 ud 350.000 uJ
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tocation 116-8-2

Parameter

4 -CHLOROPHENYL-PHENYLETHER

FLUORENE

&-NITROAHILINE

4,6 DINFINU-2-METHYLPHENOL

%> WL TROSO0 LPHENTYL AMINE

& - BROMOPHENTL - FHENYLETHER

HENACHLOROBENZENE

PENTACHLOROPHENOL

PHEHAKTHRENE

AHTHRACENE

CARBAZOLE

O1-N-BUIYI PHTHALATE

FLUDRANTHENE

PYRENE

BUTYLBENZYLPHIHALATE

3,3+-DICHLORCBENZ IDINE

BENZO(A)ANTHRACENE

CHRYSEME

BIS{Z-EYHYLHEXYL JPHTHALATE

PI-N-OCIVYLPHIHALAVE

BENZO(8)FLUORANTHENE

BENZOLK ) FLUORANTHE WE

BENZOCAIPYRENE

IMDENO( 1,2, 3-CO)PYRENE

DIBENZC(A,H)ANTHRACENE

BENZO(G,H, I JPERYLENE
Pesticides

ALPHA-BHC

BETA-BHC

DELYA-BHC

GAMMA-BHC (L INDANE)

HEPTACHLOR

ALDREN

HLFTACHLOR EPOXIDE

ENDOSULFAN 1

DIELDRIN

4,4'-0OE

ENDRIN

Samph

805720

-

.7

S

DEETHTLPHIBALATE

BOST21 B05Y22 B05v23
Depth 12.00 17.80 22.50 22.50
units Result Q Result Q Result Q Result Q
ug/Kg 340. 000 u 150.000 u 340.000 us 150.000 ud
ug/kg 340.000 U 350.000 u 340.000 ul 350.000 1]
ug/Kg 340.000 U 350.000 1] 340.000 ul 350.000 U
ua/Kg 1700.000 u 1700.000 u 1400.000 [17] 1700.000 us
ug/Kg 1700.000 1] 1700. 000 u $600.000 ul 1700.000 ul
ug/kg 110.000 F] 350,000 1] 340.000 v 150.000 ul
ug/Kg 340.000 [+ 350.000 u 340.000 (4] 350.000 [1F]
ug/ky 340.000 u 350,000 u 340.000 1] 350.000 17}
ug/Kg 1700.000 U 1700.000 u 1400.000 ul 1700.000 ud
ug/Kg 340.000 U 350.000 u 340.000 u 350.000 ul
ug/Kg 340.000 u 350.000 1] 340.000 ul 350.000 ulJ

/R (T2 W/R w/R
ug/Kg 340.000 u 350.000 u 340.000 ul 150.000 L
ug/Kg 340.000 u 150._000 u 340.000 uw 350.000 ul
ug/Kg 39.000 ud 350.000 u 340.000 [17] 350.000 ul
ug/Kg 340000 u 350,000 u 340.000 ud 350.000 17 ]
ug/Ke 4680.000 u 710.000 u 670.000 u £90.000 ul
ug/Kg 340.000 u 350,000 u 340.000 w 150.000 uw
ug/Kg 340.600 u 150.000 u 340.000 1] ] 150.000 ul
ug/Kg B87.000 uJ 350.000 u 340.000 ul 350.000 [1¥]
ug/Kg 340.000 u 350,000 u 340.000 T} 350.000 Uy
ug/Kg 340.000 u 150.000 u 340.000 [FE] 350.000 Ul
ug/kg 340.000 u 350.000 U 340.000 [17] 150.000 U
ug/xg 340.000 u 350.000 u 340.000 [1F] 350.000 (17 ]
ug/kg 340.000 u 350.000 u 340,000 [[F] 350.000 ul
ug/Kg 340,000 1] 350.000 1} 340.000 ul 350.000 ul
ug/Kg 340.000 u 350.6C00 u 340.000 (V5] 350.000 ul
ug/Kg 8.400 U 8.400 u &.200 ul 8.600 uJ
ug/Kg 8.400 u a.400 u B.200 (1] 8.4600 VX ]
ug/Kg 8.400 u 8,400 u B.200 Ul 8.4600 us
ug/Kg 8.400 u 8.400 u 8.200 uJ 2.400 (¥ ]
w/Kg 8.400 u 8.400 u 8.200 uJ B.400 ui
ug/sKg B.400 u 8.400 u B.200 us 2.600 ud
uwg/Kg 8.400 u 8.400 u 8.200 w 8.800 ul
ug/Kg 8.400 u 8.400 u 8.200 17 ] 8.600 uJ
ug/Kg t7.000 U 17.000 1] 16.000 w 17.000 u
ug/Kg 17.000 u 17.000 u 16.000 ul 17.000 T3]
ug/Kg 17.000 u 17.000 1} 16.000 1Y} 17.000 uJ
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Location 116-B-2

Samph BOST20 BOSY21 BOSY22 BO5Y23
Parameter | Depth 12.00 17.80 22.50 22.50
Units Result q Result Q Result Q Result [

ENDOSULFAN 11 | uwg/Kg 17.000 u 17.000 u 16.000 w \7.000 1]
4,64°-000 | ug/Ke 17.000 u 17.000 u 16.000 w 17.000 wl
ENDOSULFAR SULFATE | ug/Ke 17.000 u 17.000 u 16.000 wi 17.000 ui
4,4*-DDY | wa/Kg 17.000 u V7.000 u 14.000 ul) 17.000 us
HETHOXYCHLOR | ug/Kg 284.000 u 84.000 1] 22.000 us B8&.000 u
ENDRIN KETONE | ug/Kg 17.000 u 17.000 u 16.000 ul 17.000 uwl

ENDRIN AlDENYDE WiR N/R N/R N/R
ALPHA-CHLORDAME | ug/Kg 84,000 u 84.000 u 82.000 ul BS. 000 ul
GAMMA - CHLORDANE ug/Kg 84.000 u £4.000 u 82.000 [TF | 846.000 17 ]

CHLORDANE W/R N/R K/K N/R
TOXAPHENE | ug/Kg 170.000 u 170.000 u 160.000 ul 170.000 (Y]
ARODCLOR-1016 | ug/Kp 84.000 u 84.000 u 82.000 uJ 86.000 U
AROCIOR- 1221 | ug/Kg B4.000 u 84.000 u 82.000 [TF) 86.000 uJ
AROCLOR- 1232 | wo/Kg 84.000 u 84.000 u 82.400 ul 86.000 w
ARDCLOR- 1242 | ueskyg 84.000 u 84.000 u $2.000 uJ 85.000 uI
AROCILOR- 1248 | ug/Xg B4 00D u 84.000 1} 82.000 ud 85,000 uJ
AROCLOR- 125& ] ug/Kg 170000 u 170.000 u 1840.000 [17] 170.000 u
AROCLOR-1280 | ugsKp 170.000 u 170.000 u 140000 uJ 176.000 u)
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Pur ainelir

Volatiles

CHLOROME THANE

BROWDME THANE

VINYL CHLORIDE

CHLOROE THANE

HETHYLENE CHLORIDE

ACETONE

CARBOM DISULFIDE

1,1-DICHLOROETHENE

1, 1-DICHLORDE THANE

1,2-DICHLORVETHENE (10TAL)

CHLORODE ORM

1,2-DICHLOROE THANE

2-BUTANONE

1,1, 1- TRICHLOROE YHANE

CAHBUN TETRACHL ORIDE

VINYL ACETATE

BROHOD | CHL OROHE Y HANE

4, 2-DICHLOROPROPANE

CIS-1,3-DICHL ONOPROPENE

TRICHLOROETHENE

D{BROMOCHL OROHE THANE

1,1,2- TRICHLOROE THANE

BENZENE

TRANS-1,3-D1CHLORCPROPENE

2-CHLOROETHOKY ETHERE

SROMOFORN

4-METHYL -2 - PENTANONE

2 - HEKANOKE

TETRACHLORCE THENE

1,1,2,2- TEIRACHLOROE | HANE

TOLUENE

CHLOROBENZENE

ETHYLBENZEME

STYREWE

NYIEHLS (10TAL)
Semmt-volatiles

PHENOL

AHIL INE

Location V16-8-3

ccccEEcccCEECREEER

CwCETCZECC

com=C

-

[ = =g -~ =~ B

-

Sonapdl | BOSXYB
Depth 9.450
Units Resul t
ug/Kg 10.000
wa/kg 10000
ug/Ke 10.000
wg/Kg 10.000
ug/Kg 10.00Q
ug/Kg 45.000
ug/Ky 10.000
ug/Kg 10.000
ug/ig 10.000
ug/Kg 10.000
ug/Kg 10.000
ug/ky 10.000
wy/Kg 19,000
ug/Kg 10.000
ug/Ky 10.000
ug/Kg N/R
up/kg 10.000
ugsKg 10.000
ug/Kg 10.000
ug/Kg 10.000
ug/kg 10,000
ug/Kg 10.000
ug/Kg 1.0040
ug/Kg 10.000
N/R
ug/Kg 13.000
ug/Kg 10.000
ug/Kg 100040
ug/Xg 10.000
ug/Kg 10.000
ug/Kg 8.000
ug/kg 10.000
ug/Kg 10.000
ug/Kg 10.000
ug/Kg 10.000
g /ig 310,000
H/R

\%3

BOSKTERE

5
50074,
ad btk {4 i

P
("

BO5XZORE

pO5X10 pOSx21 BOSXZ3
9.40 12.70 V2.70 12.70 16.80
Result ] Result qa Result ] Result Q Result ]
N/R 11.000 u Wk 11.000 u 11.000 u
LT 11.000 u N/R 11.000 U 11.000 L
W 11.000 u N/R 11.000 v 11.000 u
N/R 11.000 u N/R 11.000 u 11.000 u
N/R 11.000 u N/R 16.000 u 2.000 wl
[T ] 190.000 u u/m 4£0.000 16.000 u
wr 11.000 u N/R 6.000 1} 11.000 1]
N/R 11.000 u N/R 6.000 u 11.000 u
N/R 11.000 u N/R 4.000 u 11.000 ]
(111 11.000 u N/R 4.000 u 11.000 1}
W/ 11.000 u N/R &£.000 [}] 11.000 ]
N/R 11.000 u K/R 4.000 u 11.000 U
N/R 5.000 I N/R 11.000 u 11.000 U
N/ 11.000 1] N/R 6.000 u 11.000 I
N/R $1.000 1] H/R 4.000 U 11.000 u
LTZ M/R H/R 11.000 1] N/R
N/R 11.000 u N/R &.000 u 11.000 1]
/R 11.000 u /R 4.000 u 11.000 u
/R 11.000 u N/R 6.000 u 11.000 v
W/R 14.000 u N/R &.000 u 11.000 u
H/R 11.000 u H/R 6.000 u 11.000 u
LFl ] 11.000 u H/R &.000 V] 11.000 u
N/R 11.000 u W/R 6.000 u 11.000 u
N/R 11.000 u H/R 6.000 u 11.000 ]
/R N/R N/R N/R N/R
N/R 11.000 u N/R 6.000 u 11.000 u
H/R 3.000 J H/R 11.000 u 1.000 J
N/R 11.000 u N/R 11.000 u 11.000 u
N/R 11.000 1] H/R &.000 u 11.000 U
N/R {1.000 u H/R 4.000 u 11.000 1]
N/R 11.000 u N/R 6.000 U 11.000 T}
/R 11.000 u N/R &6.000 u 11.000 U
N/R 11.000 u H/R £.000 u 11.000 u
N/R 11.000 u H/R &.000 u 11.000 U
H/R 11.000 1] N/R 6.000 u 11.000 i}
340.000 u 360,000 U 360.000 u 360.000 u 350,000 u)
/R N/R N/R N/R

W/R
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tocation 116-8B-3

805x23

Samph BOSXY8 BOSKTORE B05%20 BOSXZORE $05x11
Parameter | Oepth 9.40 9.40 12.10 12.70 12.70 14.20
—— - - — - __|_-____ —_— - - m—— . e e = - et = — - - - - e
Units Result Q Result | ] Result Q Result Q Result Q Result
BIS(2-CHLOROETHYL)ETHER | ug/Kg 330.000 ul 340.000 u 350.000 us 340.000 u 340.000 u 350.000
2-CHLOROPKENDL | uysKg 330.000 uw 340.000 1} 340.000 Ui 360.000 u 360.000 1} 350.000
1,3-DICHLORCBENIENE | ug/Kg 3130.000 (17} 340.000 u 360.000 ul 380,000 1] 340.000 1] 350000
1,4 DICHLOROBEHIENE | wg/Kp 330.000 ul 340.000 u 360.000 ul 140.000 u 3460.000 u 150.000
SENZYL ALCOWOL | ua/sig N/R N/R N/ [T} 360.000 u W/R
1,2-DICHLOROBENZENE | wg/Kg 310.000 udJ 340.000 u 340.000 1K ] 360.000 u 340.000 u 350.000
2-METHYLPHENOL | ug/Kg 330.000 wl 340.000 u 3460.000 u 340.000 u 3140.000 u 350.000
BIS(2- CHLOROLSOPROPYL)ETHER | ug/Kg 330.000 17} 340.000 v 380.000 ul 360.000 u 360.000 U 150.000
&-METHYLFRENOL | ug/Kg 330.000 [TF] 340 008 u 160.000 uj 3460.000 U 340.000 u 350.000
N-NITROSO-DI-N-PROPYLAMIME | ug/Kg 330.000 (¥} 3L0.000 u 360_000 ul 340.000 u 340.000 u 150.000
BEXNACHLOROE THANE | ug/Kg 330.000 (1) ] 340000 u 340,000 ud 340.000 [}] 340,000 u 350.000
MITROBENZENE § ug/kg 330.000 ul 340.000 1] 340,000 ul 340.000 u 340.000 u 3150.000
ISOPHORONE | ug/Kg 3130.000 [TX} 340.000 u 340.000 ul 340.000 u 340.000 u 350.000
2-K1TROPHENDL | ug/Kg 330.000 uy 340.000 . u 340.000 Ul 360.000 u 360, 000 u 350.000
2,4-DIMESHYLPHENOL { ug/Kg 3310.4000 L 340.000 1] 360.000 ul 340.000 u 340.000 u 150.000
BENICIC ACID | ug/Kg N/R N/R N/R N/R 1200.000 u N/R
P1S(2-ClLOROE VMOXY IMEITMANE | ug/Kg 130.000 [TF] 340.000 u 140,000 ul 340,000 u 340.000 u 350.000
2,4-DICHLOROPHENOL Y ug/kg 330,000 uwl 340.000 u 360.000 uJ 340.000 1] 340,000 u 350.000
1,2,4-TRICHLOROBENZENE | ug/Kg 330.000 us 340.000 u 340.000 13} 360.000 u 360.000 U 350,000
HAPHTHALERE | ug/Kg 330.000 ul 340,000 u 340000 uJ 340.000 u 360.000 u 350.000
&-CHLOROANSLINE | ug/Kg 330.000 (VX 340.000 1] 340, 000 uj 340.000 1] 340.000 u 350.0600
HEXACHLOROBUTADIENE | ug/Kg 330.000 uj 340.000 u 340,000 [y 3460.000 u 340.000 u 350.000
4-CHLORO-3-HETHTYLPHENOL | ug/Kg 330.000 1] ] 340,000 u 3540.600 ul 140.000 u 340.000 u 350.000
Z-METNTLNAPHIHALENE | ug/kg 3io.000 ul 340,000 u 360.000 uJ 360.000 1] 140000 u 350.000
HEXACHLOROCYCLOPENTADIENE | ug/Kg 330.000 us 340.000 u 340.000 Ul 360.000 u 340.000 u 350.000
2,6, 6-TRICHLOROPHENOL | wo/Kg 130,000 (17 ] 340.000 u 340,000 ul 340.000 1} 340.000 u 350.000
2,4, 5-1RICHLOROPHENOL | wg/Kg B10._000 [LY ] 820.000 u 840.000 3] 2840.000 u 10800 0600 u 840.000
2-CHLOROHAPWIHALEWE | ugrkg 330.000 ui 340,000 u 340,000 uJ 340.000 u 3460.000 v 350.000
2-MITROANILINE | wg/Kg 810,000 1K} 820,000 u 840.000 121 840.000 U 1800.000 1] 840.000
DIMETHYLPHTHALATE | ug/Kg 330.000 uJ 340.000 U 340.000 w 360.000 u 360.000 u 350.000
ACENAPHIRYLENE | ug/Kg 330.000 uy 340.000 u 380,000 uJ 340.000 1] 340.000 u 350.000
2,6-DINLTROTOLUENE | ug/Kg 330.000 ud 340.000 u 340,000 uy 340.000 u 350.000 1) 350,000
ANTLINE H/R H/R u/R N/R N/R H/R
3-WITROANILINE | ug/Kg 816,000 1N 820,000 u 860.000 ul 860,060 u 1800.000 1] 860,000
ACENAPNTHENE | ug/Kg 330.000 w 340.000 u 340.000 uw 340.000 u 340.000 u 350.000
2,4-DINITROPHENOL | ug/Kg 810.000 ul 220.000 u 840.000 [[X} 8560.000 u 1800.000 u 840.000
&-N]1TROPHEMOL | ug/Kg 810.000 ul 820.000 u 840,000 uJ 840.000 u 1800.000 u 840.000
DIGENZOFURAN | ug/Kg 330.000 ui 340. 000 u 360.000 ] 340.000 u 360.000 u 350.000
2,4 DINITROIOLVENE | ug/Kg 310.000 0y 340,000 u 340.000 ul 360.000 u 340.000 u 150. 000
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Location 116-8-3

samph BOSXVE BOSKYBRE BOSKI0 BOSXIORE (11 #3] BO5X13
Parometer | Depth 9.40 9.40 12.70 12.70 12.70 14.80
units Result Q Result Result Q Result ] Result ] Result Q
DIETHYLPHIHALATE ug/Kg 330.000 il 340.000 1] 360.000 [12] 340.000 [F] 340.000 u 350.000 ul
& CHLOWOPHENYL -PHENYLETHER | ug/Kp 330,000 ud 340.000 u 350,000 [FT} 360.000 u 360.000 u 350.000 ud
FLUDREHE | wy/Kp 330.000 ul 340.000 u 360.000 ul 340.000 u 340.000 ] 150000 uJ
4-H1TRDANILINE ug/Kg 810.000 wl 820.000 u 860.000 ul 860,000 u 1200.000 i B840.000 ul
4,6 DINLTRO- 2-METHYLPWENDL ug/Kg 810.000 ulJ 0820.000 u B840 .000 [17] 860.000 u 1800.000 u A40.000 [F3]
N-H1TROS00 IPHENYLAMINE ug/Kg 330.000 17 ] 340.000 u 340.009 ul 340.000 1] 340.000 u 350.000 uy
4-BROMOPHEMYL - PHENTLETHER | uasig 310.000 (1Y 340.000 u 340.000 ul 360,000 u 360,000 u 350.000 us
HEXACHLORDBENIERE | ug/Kg 330.000 ul 340.000 u 340.000 ul 340,000 u 350,000 1] 350.000 ul
PENYACHLOROPHENOL ug/Kg £810.000 u) 820,000 u 840.000 ul 840._000 u 1400, 000 u B40.000 i)
PHENANTHRENE ug/Xg 120.000 4 100.000 J 360.000 ul 350,000 u 360.000 u 3%50.000 [TF ]
ANTHRACERE ug/Kg ¢7.000 J 20.000 J 360.000 (1] 340.000 u 360.000 u 350.000 [F]
CARBAIOLE ug/Kg 330.000 [1F] 340,000 u 360.000 wi 340.000 u /R 350.000 us
DI -N-BUIYLPHTHALATE || ug/Kg 330.000 Uy 340.000 u 360.000 1K) 340.000 u 360.000 u 350.000 ul
FLUORAKTHENE ug/kKg 10.000 3 270.000 i 360,000 uJ 140000 u 340,000 u 350.000 ud
PYRENE wy/Kg 330.000 ud 220.000 (1] 350.000 ul 360.000 u 360.000 u 350.000 ul
BUITLBLENZYLPUIHALATE | ug/Kg 330.000 L 340.000 u 140.000 uJ 340000 u 340.000 u 350,000 uJ
3,3'-01CHLOROBENZIDINE ug/kg 330.000 [1]] 340.000 u 340.000 L1 340.000 u 7120.000 U 356000 ul
BENZOCA)ANTHRACENE | uwa/Kg 160.000 } 150,000 ] 360.000 ul 340.000 u 360,000 u 350.000 us
CHRYSEME ug/Kg 190. 000 J 150._000 J 340.000 ul 140000 u 340.000 u 350.000 w
BIS{2-ETHYLHEXYL )PHTHALATE | ug/Kg £20.000 Ul 250,000 ul 360.000 17} 350.000 u 340.000 U 350.000 Ul
O1-N-OCIYLPHIKALATE ug/kg 330,000 uJ 340.000 u 340.000 uj 360.000 u 360.000 u 350.000 ul
BENZO(B)FLUORANTHENE ug/Kg £9.000 J 108.000 4 340.000 Ul 340. 000 u 150000 U 350.000 ul
BEN2O{K)FLUORANTHENE ug/Kq 130.000 J 83.000 J 340,000 1] 360.000 1] 3460.000 u 150.000 ul
BENZO(A)IPTRERE ug/kg $7.000 J %4.000 ] 360.000 uJ 360.000 u 340.000 u 350.000 1 E]
INDENGC 1,2, 3-COIPYRENE | ug/Kg 330.000 ud 340.000 u 340.000 ud 140.000 u 340.000 U 350,000 ud
DIBERZ (A, HYANTHRACENE ug/kg 313106.000 ul 340.000 u 340.000 u 340.000 U 340.000 u 3s0.000 ul
BENZO(G,H, I )PERYLENE | ug/kg 330.000 ul 340.000 u 360.000 TN 360,000 U 350.000 u 150.000 uj
Pesticides

ALPHA-BUC | ua/Kg 1.800 U N/R 1.800 [TF N/R 8.%00 u 1.800 ul
BETA-BHC | ug/Kg 1.0800 1 N/R 1.800 ul N/R 8.%00 u 1.800 tH
DELTA-BHC | ug/Kg 1.800 Ul N/R 1.800 us H/R 8.900 u 1.800 ul
GAHHMA-BHC (LINDANE} | ug/Kg 1.800 s N/R 1.800 ¥} R 8.900 U 1.800 1]
HEPTACHLOR | ug/Kg 1.800 ud N/ 1.800 ul W/R 4.%00 u 1.800 us
ALDRIN } ug/Kg 1.800 [[¥] /R 1.800 ul N/R 8.900 u 1.800 uJ
HEPTACHLOR EPOXICE | uwg/kg \.800 ul N/R 1.800 s K/ 8.900 u 1.800 us
ENDOSULFAN | | ug/kg 1.800 ¥ ] N/R 1.800 uJ H/R 8.900 U 1.800 uJ
DIELDRIN | ug/Kg 3.400 yJ (7] ] 1.600 (1] M/R 18.000 u 3.500 ul
4,4 -DDE ug/kg 3.400 ul N/R 3.400 uJ N/R 18.000 u 3.500 uJ
E#CRIN | ugsxe 3.400 Wl 7] | 3.600 w N/R u 3.500 Ul

18.000
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Parameter

ENDOSULFAN 1)
4,44-000
ENDOSUHLFAN SULFATE
4,40-D0%
METHOXYCHLOR
ENDRIN KETONE
EHDRIN ALDEHYDE
ALPHA- CHL ORDANE
GAMMA - CHLORDANE
CHLORDANE
TOXAPHENE
AROCLOR- 1018
AROCLOR- 1221
ARDCLOR- 1232
AROCLON- 1242
AROCLOR- 1248
AROCLOR - 1254
AROCLOR- 1260

i34 ERHYS
f%gﬁLgf;
Location 116-8-3
Sanpl¥ a05xv8 BOSXVYBRE B05X10 BOSKIORE BOSXIY a05xz3
Oepth 9.40 9.40 12.70 12.70 12.710 16.80
Units Result Q Result Q Result Q Result Result Q Result Q
ug/Kg 3400 W /R 3.600 W (11} 18.000 u 3.500 U4
ug/Kg 1.400 17 ] LTL] 3.400 uj W/R 18.000 v 1.500 (17}
ug/xg 3.400 73] /R 3.400 uw /R 18.000 u 3.500 ul
ua/Ke 3.400 uw /R 3.4600 ul N/R 16.000 u 3.%500 1} ]
up/Kg 18.000 u) W/ 18.000 uJ N/R 89.000 u 14.000 ul
ug/kg J.400 ul N/R 3.600 uJ N/R 18.000 u 3.500 L
ug/xg 31.400 ) H/R 3.600 [/F) wn N/R 31.500 wi
ug/Kg 1.800 Ui LY ] 1.800 13} HiR £9.000 u 1.800 uJ
ug/Kg 1.800 1Y} N/R 1.800 ul H/R 29.000 u 1.800 w
/R W/R N/R N/R /R N/R
ug/Kg 180.000 ul N/R 180.000 ul N/R 180,000 u 180.000 L
ug/Xg 34.000 ul H/R 34.000 uJ N/R 29.000 1] 35.000 uJ
uwg/Kg £9.000 ul R/R 73.000 ul W/ B%.000 u 71.000 uj
ug/kg 34 .000 ul n/R 34.000 1] /R 89.000 u 35.000 U
ug/Kg 34.000 [HH ] w/R 314.000 ui [ 7] ) a%.000 u 15.000 ui
ug/¥g 34.000 wi N/R 34.000 (17} i 89.000 u 15.000 us
ug/Ke 34.000 uj N/R 36.000 ul N/R 180.000 u 35.000 uj
ug/Keg 34.000 ud N/R 36.000 uJj /R 180,000 u 15.000 17
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bocation Y16-8-5

Pa ameter

Volatiles

CHLOROHEVHANE
BROMOHE THANE

VINYL CHLORIDE
CHLORDETHANE
HETHYLENE CHLORIDE
ACETOME

CARBON DISULFIDE
1,¥-DICHI ORDETHENE

1, 1-DICHLOROETHANE
1,2-DICHLOROEIHENE (TOTAL)
CHi OROFORN

1, 2-DICNLOROE THANE
2-BUTANONE

1,3, V-TRICHLOROE THANE
CARBOM TETRACHLORIDE

VINYL ACETALE

BROMOD § CHLORUME THAKE

1,2-01CHLOROPROPAKE

€15-1,3-0J CHLOROPROPEHE

TRICHLOROETHENE

0 18ROMOCHL DROHE | HANE

1,1,2- TRICHLOROE | HAHE

BENZENE

TRANS-1,3-D | CHI OROPROPENE

2-CHLORDETHOXY ETHENE

BROMGFORN

&-HETUYL -2-PENTANGHE

2-HEXANONE

TETRACHLORDE THENE

1,1,2,2- 1EVRACHLOROE | KANE

TOLUENE

CHI OROBENZENE

ETHYLBENZENE

STYRENE

KYLEHES (10TAL)
Semi-volatiles

PHENOL

ANLL IHE

Sanph
bepth

Units

ug/Kg
ug/kg
ug/kg
ug/Kg
ug/Kg
ug/Kg
ug/kg
ug/Kg
ug/Kg
ug/Kkg
ug/Kg
ug/Kg
ug/Kyg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ugskg
ug/Kg

ug/Kq
ug/Kg
ug/Kg
ug/Kg
ug/kg
uvg/Kgq
wg/Kg
ug/kg
ug/Kkg
ug/Kg

vg/Kg

BOSY24
B.&0

Result ']

i
|

10.000
10.000
10.000
10.000
31.000
24.000

4,000
10.000
19.000
10.000
10.000
10.000
10.000
10.000
10.000

N/R
10,000
10.000
10.000
10.000
10.000
10.000
10.000
10.000
N/R

10.000
16.000
10.000
16000
10.000
25.000
10.000
10.000
10.000
10.060

cccECecfCCcCeSCEEEC

ceegcz cEgcegcES

[ =

340.000 uJ
/R

oy

ra ; ﬂ
i
BOSY2S BOSY23RE pO5SY26
11.20 1.0 17.00
Result Q Result Q Result [}

11.060 u 53.000 uJ 10.000 u
11.000 u 53.000 11 10.000 u
11.000 ] 53.000 ul 10.000 u
11.000 u 53.000 uj 10.600 u
N/R £5.000 1F] 10.000 u
L1 ] #4.000 ul 17.000 u
L ¥ 3 200.000 J 10.000 U
11.000 u 53.000 ul 10.000 u
11.000 u 53.000 '} 10.000 u
11.000 u $1._000 uJ 10.000 u
11.000 u 53.000 ul 10.000 i
11.000 u $3.000 us 10.000 u
11.000 u 53.000 ul 10.000 1]
11,000 v] ' s3.000 W 10.000 uy
11.000 U 53.000 uJ 10.000 1]

[T4 ] win N/R
11.000 u %3.000 LUNS 10.000 u
11.000 u 53.000 ul 10.000 u
11.000 u 53.000 ul 10.000 u
11.000 u 5$3.000 ul 10.000 u
11.000 u 5%.000 ul 19.000 ]
11.000 u 53.000 ul 10.000 u
11.000 u 55.000 (1] 10.000 u
11.000 U 53.000 uJ 10.000 u

N/R R/R ®/R
11.000 u 53.000 L] 10.000 u
11.000 u 53.000 uJ 10.003 u
11.000 u $3.000 (1] 10.000 u
11.000 u 53.000 ul 10.000 U
11.000 u 53.000 [13] 10.000 u
N/R 77.000 J 10.000 u
11.000 u 53.000 s 10.000 u
11.000 u £3.000 ul 10. 000 u
11.000 u 53.000 [TF} 10.000 u
11.000 u 5$3.000 %] 10.000 u
350.000 U N/R 340.000 u

H/R L] H/R
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Puyameter

B1S(2-CHLORDETHYL JETMHER
2-CHLOROPKRENOL

, Y-DECHLOROBE MZENE
L& -DICHLORDBENTENE
BENZYL ALCOWOL
1,2-D1CHLORGBENZENE
2-HETHYLPHENOL

815¢2- CHLORG) SOPROPYL YETNER
&-ME THY L PHENOL
H-HITROSO-DI-N-PROPYLAMINE
HEXACHL OROE THANE
WiTROBENZENE

1SOPHOROHE

2-HITROPHENOL

2,4 -DIMEIRYLPHENOL

BENZOIC ACID

B15(2- CHLOROE FROXY )ME TRANE
2,4-DICHLOROP HENDL

1,2,4- TRICHLOROBE WTENE
NAPHTHALENE

4- CHLOROANTL INE
HEXACHLOROBUTAOLENE

&- CHLORO-3-METHYLPHENDL
2Z-METRYLNAPHIMALENE

HE XACHLOROCYCLOPENTAD|ENE
2,4,6-TRICHLOROPHENOL
2,4,5- TRICHLOROPHENDL
2-CHLOROMAPHTNAL ENE
2-N1TROANYL INE
DIMEIHYLPHTHALATE
ACENAPHTINYLENE
2,6-DINLTRCIOLUENE

ANILINE

3-KITRDARILINE
ACENAPHTRENE
2,4-DINLTROPHENOL

&- R IROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE

-

location V4&-B-9

Sampit BOSY24

Depth 8.80
Units Result

ug/xg 3140.000
ug/kg 340.000
ug/kg 340.000

ug/Kg 140,000
LT ]
ug/Kg 340,000

ug/kg 340.000
ug/Kg 340.000
ug/Kkg 340.000
ug/kg 340.000
ug/Kg 340.000
ug/g 340.000
ug/Kg 340.000

ug/Kkg 340.000
ug/Kg 340,000
W/R
ug/kg 540,000
ug/kg 340.000
up/Kg 340.000
ug/Kg 340.000
ug/Kg 340.000

ug/Kg 340.000
ug/Kg 340.000

ug/Ky 340.000
ug/Ke 340.000
ugskg 340.000
ug/kg 820.000

ug/Kg 340.000
ug/Kg 820.000
ug/kg 340.000
ug /g 340.000
ug/Kg 340.0080
H/R

ug/kg 820.000
ugsikg 340.000
ug/Kg 820.000
ug/Kg &20.000
ug/Kg 340.000
ug/xg 340.000

GEZONT 77
T .ﬁt;Gf . Tave
BOSY2S BOSYZSRE [ 13 P9
11.20 11.20 17.00
Result Q Resutcx -] Result Q
350.000 u W/R 340.000 u
350.000 1} N 340.000 u
350.000 u /R 340.000 u
350,000 1} N/R 340.000 u
N/R /R /R
150.000 u Wik 340,000 u
350.000 u LT 340.000 ]
350.000 u /R 340.000 U
350.000 v 74 ] 340.000 u
350.000 u N/R 340.000 u
350.000 u N/R 340.000 u
350.000 u N/R 340.000 u
350.000 u W/R 340.000 u
350.000 u W/R 340.000 u
350.000 u u/R 340.000 u
N/R H/R N/R
350.000 u N/ 340.0600 u
350.000 u N/R 340.000 u
150.000 u N/R 340.000 u
350.000 u H/R 340.000 u
350.000 u N/R 140,000 u
350.000 u H/R 340.000 u
350.000 u N/R 340.000 u
350.000 u N/R 340.000 u
350,000 u N/R 340000 u
350.000 u H/R 340.0400 1]
B840._000 u N/R 830.000 u
350.000 u N/R 340,000 u
840.000 u N/R 830,000 u
3150.000 u N/R 340.000 u
350.000 u N/R 340.000 u
350.000 u N/R 340._000 u
H/R iR N/R
840,000 u H/R 830.000 u
350.000 u ¥} 340.000 u
840,000 u H/R 230000 u
840.000 u YL 830.000 u
350,000 u N/ 340.000 u
350.000 u /R 340000 u
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Pesticides

E AL P
wid E ok i # y' i &
FiE ﬁ_,a'm.éﬁs = b 0L
Location V16-8-9
Sampit BOSY24 ] BOSY2S B05Y2SKE BOST26
Parameter | Depth &.60 11.20 11.20 17.00
Units Result Q Result @ Result Q Result Q
DIETHYLPHIHALAJE | wug/Kg 340.000 ud 350.000 u /R 340.000 u
G- CHLORUIPHENYY -PHENTLETHER | ug/Ky 340.000 ul 350.000 u W/R 340.000 u
' FLUORENE | up/Kg 340.000 ul 350.000 u H/R 340.000 u
4 HITROANILIRE | ug/kyg 820.000 [TH] 240.000 u MR a30.000 u
4,6-DINLTRO- 2-HETNYLPHENOL ug/Kg 820.000 w 840.000 u W/R 830.000 u
N-NLTROSOO IPHENYLAMINE | ug/Kg 340.000 1] ] 350.000 u N/R 340.000 u
4 -BROMOPHEMYL - PHENTLETHER | ug/Kg 340.000 11} 350.000 u N/R 340.000 u
HEXALHLOROBENTIENE ug/Ky 340.000 ul 350.000 u n/K 340.000 U
PENTACHLOROPHENOL | ug/Kg 820.000 1) 840,000 1] LT3 ] &§30.000 u
PHEMANTHREME | ug/Ky 340.000 ul 350.000 u H/n 340.000 u
ANTHRACENE ug/Kg 340.000 ul 350.000 u N/R 340.000 U
CARBAZDLE | ug/Kp 340.000 uld 350.000 u W/R 340.000 u
DI-H-BULYI PHTHALATE | ug/kg 20.000 uj 350.000 u N/R 340.000 u
FLUDRANTHENE | wg/Kg 140000 w 350.000 u R 340.000 u
PYRENE | ug/Kg 340.000 L 350.000 u N/R 340.000 u
BUHIYLBERIVLPHTHALATE ug/Kg 340.600 ul 350.0600 u N/ 340.000 u
3,3 -DICHLORGRENZIDINE | ug/Kp 340.000 ul 350.000 u N/R 340.000 u
I BENIOLAIANTHRACENE | ug/Kg 350.000 uJ 350.000 u L¥] ] 340.000 u
CHRYSENE ug/Kg 340.000 ul 350.000 u N/R 340.060 u
BLS(2-ESHYLHEXYL)PHTHALATE | ug/Kg 71.000 ul 540,000 u N/R 340.000 u
DL-H-OCIYLPHIHALALIE | ug/Ky 340.000 VK] 350.000 u N/R 340.000 u
BENZO(B)FLUORANTHENE | ugsKg 340.000 U 350.000 u M/R 340.000 u
BENZO(K)FLUORANTHENE | ugp/Kg 340.000 ul 350.000 u N/R 360.000 u
BENIO(A)PYRENE | ugrxyg 340.000 1} 350.000 u N/R 340,000 u
FMDEHO(1,2,3-CD)PYRENE | ug/kg 340.000  ul 350.000 u H/R 340.000 u
DIBENZCA,  HYANTHRACENE F ug/Kg 340.000 17 ] 350.000 u W/R 340,000 u
BENZO(G,H, ) JFERYLENE | ug/Kg 340.000 ul 350.000 u N/R 340.000 u
ALPHA-BHC § ug/Kg 1.700 uJ 1.800 ul N/R 1.700 uJ
BETA-8HC | ug/Kg 1.700 ud 1.800 u K/R 1.700 u
OELTA-BHC | ug/Kg 1.700 [} ] 1.800 wl N/R 1.700 us
GAMMA-BHC (LINDARE) Y ug/Kg 1.700 ul 1.800 W /R 1.700 ud
HEPTACHLOR | ug/Kg 1.700 1 1.800 uJ /R 1.700 u4
AMDRIN | ug/Kg 1.700 uJ 1.800 ui /R 1.700 [+] ]
HEPTACHLOR EPOXIDE | ug/Kg 1.700 u) 1.800 w N/R 1.7100 1} ]
ENDOSULFAN § ug/Kg 1.700 ul 1.800 [1F] /R 1.100 ul
DIELDRIN | ug/Kg 3.400 U 3.500 uJ /R 3.300 uJ
&, &+-DOE | ug/Kg 1.400 ud 3.500 i N/R 3.300 ul
ENORIN | ug/Kg 3.400 uJ 3.500 w N/R 3.300 U
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BUIZINT 1970
Fa Rkt < T L0
Location 114-8-5
T Samplt BOSY24 BO5Y2S DOSY25RE BOSY26
Parameter | Depth 8.60 1.20 1.2 17.00
Units Result Q Result Q Result Q Result Q
ENDOSULFAN 11} ug/Kg 3.400 w 3.500 1] N/R 3.300 u
&, 4'-DDD | ug/Kg 3.400 3] 3.500 w [ T] ] 3.300 uJ
ENDOSUL FAN SULFATE | ug/kg 3.800 Ul 3.500 u e 3.300 u
4,4-DDT | ug/ag 3.400 u 3.500 W) N/ .30 W
METHOXYCHLON | ug/Kg 17.000 m 14.000 uwl N/R 17.000 uJ
LMDRIN KETOME | ug/kg 31.600 us 3.500 u N/R 3.300 ]
EHOREN ALDENYDE | ug/Kg 3.400 ul 31.500 u n/R 3.300 u
ALPHA-CHLORDANE | ug/Kg 1.760 ul 1.800 u /R 1.700 U
GAMMA - CHLDRDANE | ug/kg 1.700 ul 1.800 ud [ FL ] 1.700 Ld
CHLORDANE N/R H/R N/R LT ]

TOXAPMENE | ug/Kg 170.000 7] 180.000 V] R 170.000 U
ARCCLOR-1016 | ug/Kg 34.000 us 35.000 u /R 33.000 u
ARDCLOR-1221 | ug/xg 48.000 uwl 70.000 u N/R 64.000 u
AROCLOR-1232 wp/Kg 34.000 ul 15.000 u LF] ] 33.000 u
AROCLON-1242 | ug/Kg 34.000 Ul 35.000 u N/R 33.000 u
AROCLOR-1248 | ug/Kg 34.000 wl 35.000 u N/R 33.000 u
AROCLOR-1254 | ug/Kg 34.000 uw 35.000 u LT} 13.000 u
ARDCLOR- 1260 | ugsxg 34.000 uJ 35.000 u N/R 33.000 [1]
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Parameter

volatiles

CHL OROME THANE
BROMOME THANE
ViNYL CHLORIDE
CHLOROE THANE
METHYLENE CHLORIDE
ACETONE
CARBOM OISULFIDE
1, V-DLCHLDROE THENE
1. 1-DICHLOROE THANE
1,2-DICHLOROE THENE (TOTAL)
CHL OROFORN
1.2 DICHLOROE THANE
2 -BUTANCHE
1,1, ¥ -TRICHLOROE THANE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMOO | CHL OROME THANE
1,2-PICHLOROPROPANE
C15-1,3-DICHLOROPROPENE
TR1CHLORDE THENE
D 18ROMOC HL DROME T HARE
1,1,2-TRICHLORDE THANE
BENZEHE
TRANS-1,3-D1CHLOROPROPENE
2-CHLORGETHONY ETHEME
BROMOFDRM
& METIYL - 2- PENTAHONE
2+ KEXANOHE
TETRACHLOROE THENE
1,1,2,2-TETRACHLOROE THAHE
TOLUENE
CHI OROBENZENE
ETHYLREWTENE
S1TREME
KYLENES (TOTAL)

Semi-volatiles
PHENOL
ANTL INE

Ltoucation Y16-C-3

Sanpil

Depth

lnis

ug/kg
ug/Kg
ug/Kg
ug/Kg
ug/kg
ug/xg
ug/Kg
ug/Kg
ug/Ky
ug/Kg
ug/kg
ug/kg
ug/Kg
ug/Kg
ug/Kg
ug/kg
ug/kg
ug/Kg
ug/K9
ug/Kg
ug/Kg
ug/kg
ug/Kg
ug/Kg

ug/Kg
ug/kg
ug/Kg

ug/Kkg

ugsXg

ug/Kg
ug/kg
ug/kg
ug/kg

ug/Kg

ug/Kg

BO18VO
0.00

y2.000
12.000
12.000
12.000
36.000
12.000
12.000
12.000
12.000
12.000
12.000
12.000
12.000
12.000
12.000
N/R
12.000
12.000
12.000
12.000
12.000
12.000
12.000
12.000
N/R
12.000
12.000
12.000
12,000
12.000
12.000
12.000
12.000
12.000
12.000

N/R
N/R

= ::::::::::::c::

ccoccocEgE

ROTBVIA so1dv2 s018v3 BDBVE 8018V4RE
0.00 0.00 0.00 . 0.00 0.00
Result '] Result Q Result Q Result Q Result 4]
11.000 u 11.000 u 11.000 u 11.000 u N/R
11.000 u 11.000 u 14,000 U 11.000 u N/R
11.000 u 11.000 u 11.000 u 11.000 u N/R
11.000 u 11.000 u 11.000 u 11.000 u N/R
3.000 (12} 47.000 u 15.000 u 20,000 u H/R
11.000 1] 2.000 [H 4£8.000 u 29.000 u N/R
&_000 u 11.000 u 14.000 u 1%.000 u N/R
6.000 u 11.000 u 11.000 uy 14.000 u N/R
6.000 U 11.000 u 11.000 u 11.000 u W/R
6.000 u 11.000 u 11.000 u |J.ﬁ00 u H/R
4.000 u 11.000 u 11.000 u 11.000 u N/R
6.000 u 11.000 u 11.000 u 14.000 u H/R
11.000 u 11.000 u 11.000 u 5.000 4 H/R
4,000 u 11.000 u 11.000 u 11.000 u W/ R
6.000 u 11.000 uU 11.000 u 11.000 u H/R
11.000 u N/R N/R u/n W/R
6.000 u 11.000 u 11.000 u 11.000 ¥ W/R
6.000 u 11.000 u 11.000 U 11.000 u N/R
&.000 u 11.000 u 14.000 u 11.000 u N/R
&.000 u 11.000 U 11.000 u 11.000 1] H/R
6.000 u 11.000 u 11.000 u 11.000 u R/R
6.000 u 11.600 u 11.000 u 11.000 u H/R
&§.000 u 11.000 u 11.000 u 11.000 u H/R
6.000 [H] 11.000 1} 11.000 u 11.000 u N/R
N/R N/R N/R (7L} N/R
6.000 u 11.000 u 11.600 u 11.000 U R/R
11.000 1] 11.000 u 11.000 u 11.000 u N/R
11.000 u 11.000 u 11.000 u $1.000 u YL
&4.000 u 11.000 u 11.000 u 11.000 u H/R
6.000 u 1§.000 u 11.000 u 11.000 u /R
2.000 W 3.000 ul 4.000 ul 6.000 ud N/R
6,000 u 11.000 V] 11.000 u 11.000 u N/R
6.000 u 11.000 1] 11.c00 1} 11.000 u N/R
6,000 u 11.000 u 11.000 u 11.000 u N/R
6.000 V] 11.000 u 11.000 u 11.000 u N/R
370.000 (T3] N/R H/R 370.000 1] 370.000 u
L ¥ ] N/R N/R H/R

N/R
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Patwmeter

B15(2-CHLOROETHYL )ETHER
2-CHLOROPHENOL

1,3 DICHLOROBENZENE

1,4 DICHLORDBENZENE
BENZYL ALCOHOL
1,2-01CHLOROBENZENE
2-HETHYLPHENOL
BES(2-CHLOROISOPROPYL JETHER
L-METHYL PHENOL
N-HITROSO-DL-N-PROPYLAMIKE
HEXACHLOROL YHAME
N1TROBENZENE

| SOPHOROHE

2-H1TROPHENOL

2,4 -DIMETHYLPHENOL
BENZOIC ACID

B15(2- CHLOROE | HOXY }ME 1 HANE
2,4-DECHLOROFRENOL

1,2, 4- TRICH OROBENZEMNE
HAPHTHALENE

4 CHLOROAN1L §HE

Ht XACHLORDBUTAC 1 ENE
4-CHLORO-3-HETHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2.4,5- TRICHLOROPHENOL

2- CKLORONAPHTHAL ENE
2-MITROANILINE
DIMETHYLPHTHALATE
ACENAPHINYLENE
2,6-DINITROTOLUENE
ANILINE

3-KITROAMILINE

ACENAPHT HENE
2,4-DINITROPHENOL
4-HI1ROPHENOL

D 1BEN20FURAN

2,4-D1N) TROTOLUEKE

1

O EEMNT
f%gﬁﬂﬂ/

|

|

|

.

|
Location 116-C-5
Sampl | BoIBvD BOIOVIA po18vz
Depth 0.00 0.00 000
_———— - - - —— — — RPN [,
Units Result Q Result Qq Resultl Q

| —_
ug/Kg H/R 370.000 17} W/R
ug/Kg H/R 370.000 W) %/
ug/kg Wik 370. 000 ul n/R
ug/Kg N/R 310.000 (13 NsR
ug/Kg /R 370.000 us LF]
ug/Kg LT 370.000 w N/R
ug/kg N/R 370.000 ul n/R
ugs/Kg R/R 370.000 ul NIR
ug/kg /R 370.000 w N/R
ug/Kg N/R 370.000 ul /R
ug/Kg /R 370.000 uj (¥l
ug/Keg N/ 170.000 W4 N
ug/Kg N/R 370.000 us N/R
ug/Kg N/R 370.000 ul n/R
ug/Kg /R 370000 ul LFL
ug/Kg N/R 1800.000 17 LFL]
ug/kg H/R 370.000 ul N/
ug/kg M/R 170000 ui ¥
ug/Ky /R 3170.000 LIT] L1}
ug/Kg N/R 370,000 3T} (113 ]
ug/xg N/R 370.000 [1Y] fizn
wa/kg N/ 370.000 ul W/R
ug/Kg w/R 370,000 ui H/R
ug/Kg N/R 370.000 11} W/R
ug/kg N/R 370.000 [1X] LY
ug/Ke R/R 370.000 ul M/R
ug/Kg W/ 1800.000 Ut /R
ug/Kg N/R 370.000 u) L1}
ug/ky iR 1800. 000 17 ] [ F1]
ug/kg N/R 370.000 ul) N/R
ugrkg N/R 570.000 Ul N/R
ug/kg N/R 570.000 il N/R

N/R N/R N/R

ug/Kg H/R 1800.000 17| N/R
ug/Kg N/R 370.000 uJ N/R
ug/Kg /R 1000. 000 (17} H/R
ug/Kg N/R 1800.000 u) sk
ug/xg ®/R 370000 W) (7}
ug/K9 H/R 370.000 uw

/R

LA P
i Yl
Bo16v3 H018V4
0.00 0.00
Result Resuit Q

H/R 370.0G0 U
/R 370.000 1]
L V] ] 370.000 u
(7] ] 370.000 u
/e N/R

/R 370.000 u
n/R 370.000 u
N/R 370.000 u
N/R 370.000 u
(1l ] 370.000 u
nk 3170.000 u
[ ¥] ] 370.000 u
N/R 310._600 1]
N/R 370.000 u
H/R 370.000 u
N/R N/R

N/R 370.000 u
N/R 370.000 u
/R 310000 u
N/R 370.000 u
H/R 370.000 u
LFL} 370.000 u
B/R 3710.000 u
N/R 370.000 U
H/R 370.000 u
L7 ] 370.000 u
N/R 890.000 u
N/R 376.000 u
N/R #90.000 u
N/R 370.000 u
N/R 370.000 u
N/R 370.000 1]
M/R /R

N/R 890,000 u
N/R 370.000 u
W/R 890.000 u
N/R §90.000 u
K/R 3710.000 u
N/R 370.000 u

0.00

Reuul t
370.000
370.000
370000
370.000

N/R
370.000
370.000
370.000
370.000
370.000
370.000
310.000
370.000
370.000
370.000

W/R

370.000
370.000
370.000
370.000
370,000
3170.000
3i0.000
370.000
370.000
370.000
%00.000
370.000
£00.000
370.000
370.000
370.000

H/R
900.000
370.000
900.000
%00.000
370.000

370.000

0 "A9d 90-£6-TIVIOA
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Location YV14-C-%

Samph# } pO18VD BO1BVIA BO18V2 B0YAVE 8018vé 1 BOVBV4RE
Parameter | Depth 0.00 0.00 0.00 0.00 0.00 0.00
units Result flesult Q Resuit 4] Result ] Result Q Result Q
DIETHYLPHIHALATE | ug/Kg /R 370.000 1] /R N/R 370.000 u £8.000 uJ
4-CHLOROPHENTL -PHEMYLETHER | ug/Kg N/R 370.000 UJ /R /R 370.000 u 370.000 W
FLUOREME | ug/Kg N/R 370000 W N/R N/R 370.000 u 370.0006  uJ
L-NITROMHILINE | ug/Kg N/R 1800.000 1F] /R H/R 890.000 u 900.000 uj
4,6-DINETRU 2-METHYLPRENOL | ug/Kg (71} 1800.000 U4 N/R M/R 8%0.000 u 900.000 Uy
N-N}TROSOCIPHENYLAMINE | ug/Kg n/R 370.000 W) /R H/R 370.000 u 370.000 ul
4-BROMOPHEMYL - PHENYI ETHER | ug/Xg N/R 370.000 w3 N/R WsR 379,000 u 370,000 Ul
HEXACHLOROBENZENE | ug/Kg H/R 170,000 W N/R N/R 370.000 u 370.000 ul
PENTACRLORCPHENOL | wp/xg N/R 1400.000 uJ HiR N/R 890.000 u $00.000 uJ
PHENAMTHRENE | ug/Kg n/a 310.000 uj N/R LTL 370.000 1] 370.000 ul
ANTHRACERE | ug/Xg H/R 170.000 W H/R N/ 3170.000 u 370.000 ud
CARBAZOLE | wgsKg R/R /R /R N/R 370.000 u 370.000 ul
D1-®-BUTYIPHINALAYE | ug/Kg N/R 370,000 ul N/R N/R N/R 2700.000 Ui
FLUORAHTHENE | ug/Xg H/R 170,000 W N/R R 370.000 u 46.000 1
PYRENE ] ug/Kg N/R 370.000 wl /R N/R 370.000 u 52.000 ul
BUTYLBENZYLPHIHALATE | ug/Kg LT; 370.000 us N/R N/R 170.000 u 570.000 ul
3,3'-DICKLOROBENZIDINE | ug/Kg H/R 140,000 UJ H/R /R 370.000 u 370.000 1]}
BENIO(A)ANTHRACENE | ug/Kg N/ 370.000 Wi /R N/R 370.000 u 370,000 W
CHRYSENE | ug/Kg N/R 370.000 W W/R N/R 170.000 u 370.000 W)
BIS{2Z ETHYLHEXTL)PHIHALATE | ug/Kg N/R 370.000 73] /R N/R 370.000 uld 370.000 ul)
DI -K-OCTYLPHTHALAIE | ug/Kg W/R 370.000 U3 N/R N/R 370.000 u 170.000 ul
BENIO(B)FLUORANTHENE | ug/Kg N/R 37G.000 ul N/R N/R 3170.0060 u 370.000 ul
BENZO(K)FLUCRANTHERE | ug/Kg K/R 370.000 T3] N/R N/R 370.000 u 42.000 }
BENZO(A)PYREME | ug/Kg n/R 370.000 U4 N/R W/R 170.000 1] 370.000 ul
INDEHO(1,2,%-CD)PTRENE | ug/Kg LTT ] 370.000  uJ) H/R W/ 370.000 u 370.000 Wl
DIGENZ(A, HIARTHRACENE | ug/xg N/K 370.000 uJ N/R /R 370.000 u 370.000 U4
_ BENZO(G,H, | JPERTLENE | ugskg H/R 370.000 17] H/R W/R 370.000 u 370.000 wl
Pesticides .

MEPNA-BHC | ugsKg N/R 8.700 w H/R H/R 1.900 ul H/R

BETA-BHC | ug/Kg N/R 8.700 uj N/R N/R 1.900 W H/R

DELTA-WHC | ug/Kg n/r 8.700 w /R N/R 1.900 Wi /R

GAMMA-BHC C(LINDAME) } ug/Kg N/R 8.700 uJ H/R N/R 1.900 u N/R

HEPTACHLOA | ug/skg N/ 8.700 w N/R N/R 1.900 vy N/R

ALDRIN | ug/Kg N/ 8,700 W H/R /R 1.900 W H/R

HEPIACHLOR EPOXIOE | ug/Kg /R A.700 uJ H/R N/R 1.5900 7] H/R

ENDOSULFAN | | ug/Kg N/R 8.700 17] N/R H/R 1.900 us N/R

DIELDRIN | ug/kg N/R 17.000 us N/R N/R 3.760 w N/R

4,4'-DOE | ug/Kg ¥/ 17.000 ul N/R H/R 3.100 ul N/R

EXDRIN | wa/Kg N/R 17.000 u H/R W/R 3.700 u N/R

0 A9y "90-£6-TVHOd
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Location 116-C-5

Parameter

ENDOSULTAN 11
4,4-pDDD
ENDOSULFAN SULFATE
§,4'-D0%

HE THOXYCHL DR
ENDRIN KETONE
tHWDRIN AL DERYDE
ALPWA-CHLORDANE
GAMNA - CHL ORDANE
CHLORDANE
TOXAPHENE
AROCLOR - 10158
AROCLOA- 221
AROCLOR- 1232
AROCLOR - 1242
AROCLOR- 1248
AROCLOR- 1254
AROCLOR- 1260

Sanp¥
Depth
units
ug/Kg
ug/kg
ug/Kg
ug/kg
ug/kg
ug/Xg
ug/kyg
ug/kg
ug/Kkg

ug/kg
ug/Kg
ug/kg
up/xg
ug/kg
ug/kg
ug/xg

ug/kyg

CHILHT 390

of! £ ;oFLE

HQ‘JLHRW§iL;

B01BvO BOIBVIA B01AV2 Bl1AVY BlIAve BO1BVARE
6.00 0.00 0.00 0.00 0.00 0.00
Result Q Resul g Q Result Q Result Q Result Q Result

N/R 17.000 uJ (7]} kIR 3.700 w N/R
L ¥ \7.000 v (Fi} [T ] 3.700 W N/R
H/R 17.000 u /R N/R 3.100 [17] N/R
H/R 17.000 ul N/R N/R 3.700 W) K/R
Nik a7.000 wl [ T1] N/R 19.000 ul W/R
/R 17.000 [17] (7] 3 H/R s.106 W N/
W/R N/R N/R N/l 3.700 ui N/R
K/R B87.000 u N/R N/R 1.900 w N/R
N/R 87.000 ul N/R N/R 1.900 uJ N/R
N/R NIR N/R N/R N/R N/R
/R ¥70.000 [T1] (7]} N/ 190.000 us M/R
NiR A7.000 1Y) /R Wi 57.000 ud N/R
N/R aT.000 w N/R Hn T4.000 w N/R
N/R 87.000 u) N/R N/R 37.000 u N/R
N/R B7.000 T¥] [ 7] ] N/R 37.000 17 N/R
H/R 87._000 ud /R /R 37.000 U N/R
H/R 170.000 ul /R N/R 37.000 ul N/R
N/R 170.000 wl /R H/R 37.000 ul N/R

0 "A9Y "90-£6-TEF0d
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Parameter

volatiles

CHILOROME THANE
BROMOME THANE
VINYL CHLORIDE
CHL OROE THANE
HETHYLENE CHLORIDE
ACETONE
CARBOM DISULFIDE
1, 1-DICHL CROETHENE
1, 1-DICHLORDE T HAKE
1,2-DICHLORDEIHENE (TOTAL)
CHL OROFORM
1.2 -0B1CHEL OROE FHAKE
2-BUTANONE
1,1, V- TRICHLOROE THAME
CARBON TETRACHLORIDE
VENYL ACETATE
BRAOMOD | CHL OROME THANE
¥, 2-DICHLOROPROPANE
€15-1,3-DICH OROPROPENE
TRICHL DROE THENE
D 18ROMOCHL OROME THANE
1,1, 2-TRICHL OROE THANE
BEMZENE
1RANS -1, 3 DICHL DROPROPENE
2- CHLORGE THOXY ETHENE
WROMOF ORM
4-METHYL-2- PENTANDNE
2-HEXANONE
TETRACHLORCE THENE
1,1,2,2-TEIRACHLOROE THANE
TOLUENE
CHLOROBENZENE
EIHYLBENZENE
STYRENE
AVEEHES (10TAL)

Semi-volatiles
PHENOL
ANIL INE

Locetion 116-C-3

Samp#
Depth
Units

ug/Kg
ug/kg
ug/xg
ug/Kg
ua/Kg
ug/Kg
ug/Kg
ug/ig
ug/Kg
ug/kg
ug/Kg
ug/kg
ug/Kg
ugsKg
ug/kg
ug/ke
ug/KQ
ug/Ky
ug/xg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/Kg

ug/kg

an1avs
0.00
Result

11.000
11.000
11.000
11.000
18.000
29.000
11.000
11.000
11.000
11.000
11.000
11.000
11.000
11.000
11.000
M/R
11,000
11.00Q0
11.000
11.000
11.000
11.000
11.000
11.000
h/R

11.000
11.000
11.000
11.000
11.000

1.000
11.000
11.000
11.000
11.000

370.000
N/R

ceCcECCECECECCEER

=~ =~

=
cogcs <

[= =~y

c

BOTAVSRE

DOLBVEA
8.00 0.00
Result Q Result ]
W/R 11.000 u
N/ 11.000 u
LT} 11.000 u
we 11.000 u
N/R §.000 u
/R 23.000 U
/R 4.000 u
N/ 6.000 u
(¥ ] 6.000 1]
N/R 6.000 u
N/R &.000 u
Nk 4.000 u
LT 11.000 1]
N/ 6.000 u
W/R &.000 u
n/a 11.000 u
N/R 5.000 u
Bin 4.000 u
N/ 4.004 u
N/R 6.000 L]
/R &.000 u
/R $.000 u
N/R 6.000 u
/R &.000 U
N/ [Tl
/R 6.000 1]
KR 11.000 u
N/R 11.000 u
N/R 4.000 u
N/R 4.000 u
NrR 2.000 w
W/R 6.000 u
R/R 4.000 u
N/R §.000 u
H/R &.000 u
370.000 ul 360,000 W
u/n N/R

B018V7A 2018VAA
.00 0.00
Result Q Result Q
11.000 u 11.00G u
11.000 u $1.000 u
11.000 u 1t.000 u
11.000 u 11.000 1]
11.000 u 11.000 u
34.000 u 24.000 u
&.000 u 4.000 u
4.000 u 6.000 u
4.000 u 4.000 u
4.000 u 4.000 u
6.000 u 4.000 u
&, 000 ] 6.000 u
11.000 u 11.000 [F]
4.000 u 4.000 uy
6.000 u 6.000 u
11.000 u 11.000 u
4,000 u 4§.000 u
4.000 u 6.000 u
&.000 u 6.0G0 u
6.000 u 6.000 u
6.000 u 6.000 u
6.000 u &._000 u
6.000 u 4.000 u
&.000 u 6.000 u
W/R K/R
6.000 u 6,000 u
11.000 u 11.000 u
11.000 u 11.000 u
&6.000 u 4.000 u
6.000 u 6.000 u
2.000 w 4.000 ud
&.000 u 4,000 u
6._000 u é.000 u
6.000 u &_000 u
&£.000 u 6.000 u
340.000 uJ 380.000 wl
N/R W/R

a018x1
1.50
Result

10.000
10.000
16.000
10.000

5.000
10.000
10.000
10.600
10.000
10.000

1.000
10.000
106.000
10.000
10.000

N/R
10.060
10.000
10.000
10.000
10.000
10.000
10.000
10.000
N/R

10,000
10.000
10.000
10.000
10.000

2.000
10.000
10.000
10.000
16.000

N/R
N/R

=

eS8 S -

cccsECcEECEECEEC

-~ = == )

=

[ =l — = ~4
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Parsmeter

BIS(Z-CHLOROETHYL JETHER

2-CHiLOROPHENOL

1,3 DICHLORDBENZENE
1,4-D1CHLOROBENZENE
BENZYL ALCONOL
1,2-DICHLOROBENZENE
2-METHYLPHENDL
B15(2-CHLOROI SOPROPYL JETHER
4-METHYLPHENOL
H-WITROSO-DT-N-PROPYLAKINE
HE XACHLOROE T HANE
HITROBENZENE

1SOPHOROHE

2- N1 TROPHENOL

2,4 -DIHETHYLPHENOL
BENZOIC ACID

B15(2- CHLOROE | HOXY JHE THANE
2,4-DICHLOROPHENOL
1,2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLORDANIL INE
REXACHLOROBUTAD 1 EHE
4-CHLORO-3-METHYLPHENOL
2-METHYLNAPHIHALENE
HEXACHLORGCYCLOPENIAD LENE
2,4,6-TRICHLDROPHENOL
2,6,5-TRICHLOROPRENOL

2- CHLOROMAPHYHAL ENE
2-N1TRGANHL INE
DIMETHYLPHTINALATE
ACENAPHIHYLENRE

2,6 -DIKITROTOLLENE
ANILIHE

3-HITROANIL INE
ACENAPHIHENE

2,4 -DIN]TROPHEKOL
4-N1TROPHENOL
D1BENZOFURAN
2,4-DINITROTOLUENE

tocation 114-C-5

Sampk BO1BYS
Depth 0.00
Wnivs Rusutt a
ua/Kg 370,000
ug/Kg 370.000
ug/Ky 170.000
ug/kg 370.000
ug/kg N/R
ug/Kg 370.000
ug/Kg 370.000
w/Ky 370.000
ug/Kg 370.000
ug/Kg 370.000
ug/kg 370.000
ug/Kg 370.000
ug/Kg 310.000
ug/Kg 370.000
ug/Kg 370.000
ug/Kg K/R
ug/Kg $70.000
ug/Kg 370.000
ug/Kg 370.000

ug/Kg 370.000
ug/Kg 370.000
ug/Kp 376.000
ug/Kg 370.000
ug/kg 370.000
ug/Kg 370.000
ug/Kyg 370.000
ug/Kg 910.000
ug/Kg 370.000

ug/Kg 910.000
ug/Kg 370.000
ug/Kg 370.000
ug/Kg 379000
W/R
ug/kg 910.000
ug/Kg 3i0.000
ug/Kg $10.000
ug/Kg 910.000
ug/Kg 170.000
ug/Kg 370.000

cecceccEEECS

[ - — ~

ceccocEcecCcssECEEs

lecezce

BO1BVSRE BO1BVER BO1BVBA so18x1
0._00 0.00 0.00 0.00 1.50
Result Q Result Q Aesult Q Result Q Result
370.000 ul 3160.000 ul 340,000 12 . 380,000 ud N/R
3710.000 ul 160,000 ul 340.000 u) 380.000 ul /R
370.000 L17] 360.000 ul 360.000 ul 380.000 ud N/R
370.00G w 360.000 ul 3460.000 ul 380.000 T3] N/R
N/R 340.000 i 340.000 "W 180. 000 ul N/R
370,000 uJ 340.000 [1¥] 340.000 U 3o0.000 ud /R
370.000 w 360.000 ul 360.G00 [F] 380.000 ul 7L
370.000 ul 340,000 ui 340.000 us 380.000 ul N/R
370.000 LI7] 360.000 w 360.000 [1¥ ] 330.000 ul N/R
370.000 w 340.000 u) 340.000 ul 380.000 ul N/R
370.000 uJl 3460.000 ul 360.000 ul 380.000 LT} N/R
370.000 TX] 3540.000 ul 340.000 [1F] 330.000 [1¥] LFL
370.000 uw 340.000 [IT) 340.000 ul 380.000 ul N/R
370.000 Ul 3460.000 [TH] 360.000 [1¥] 360.000 ul N/R
370.000 [11] 340.000 [17] 340.000 ul 380. 000 w N/R
/R 1800.000 ul 18040.000 ud 1900. 000 ul W/R
370.000 ul 340.000 71 360.000 ul 380.000 uJ W/R
370.000 ul 340,000 ul 340.000 u 380.000 ul N/R
310.000 ul 340.000 ui 346.000 ud 180. 000 Ll N/R
370,000 17 340.000 [13] 360,000 vl 380.000 us N/R
3ir0.000 [1F] 340,000 ul 360.000 ud 380.000 Ul N/R
1r0.00d ul 360.000 ul 340.000 us 3a0.000 1N N/R
370.000 ud 340.000 [P} 3560.000 uj 3B0.000 uj H/R
370.000 1K) 340.000 ul 3460.000 ui 180. 000 LTF] W/R
3170.000 uj 350.000 uj 3460.000 uwl 380.000 uh N/R
370.000 ul 360.000 w 340.000 ul 340,000 ul W/R
%00.000 us 1800, 000 ul 1800.000 [TF] 1900000 ul N/R
370.000 uj 340.000 ul 340.000 Ld 380._000 ul N/R
£00.000 us 1800.000 uJ 1800.000 w 1900.000 18] W/R
370.000 u 350.000 ul 360.000 ul 380. 000 ul N/R
370.000 us |' 360.000 ul 3460.000 w 380.000 uJ R/R
370.000 [1¥ ]} 360.000 il 360.000 [1X] 380.000 V8] N/R
W/l N/R N/R N/R B/R
900,000 uJ 1800.000 [¥)] 1800, 000 ud 1900.000 ul /R
370.000 TF; 340.000 ul 360 000 ud 380.000 us N/R
900.000 u 1800.000 H 1200. 000 ul 1900. 000 uJ N/R
$00.000 uw 1800.000 ul 1500, 000 us 1900.000 us N/R
370.000 ui 140 000 ud 3140.000 t 350.000 [I¥] /R
370.000 u) 3460.000 1X] 340,600 ui 380.000 uJ N/R

BOIBVTA

( "A’Y "90-t6-TINIOd
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Parameter

DIETHYLFHIHA ATE

&-CHLORODPHERTL -PHENTLETHER

FLUORENE

4-HITROANTL EME

&, & DINITHU - 2-METHYLPHENOL

N-NITROSOOIPHENYLARINE

4-AROMOPHENYL - PHEMYLETHER

HEXACHLOROBEN2ENE

FPENTACHLORDPHEROL

PHENANTHRERE

AMTHRALCEME

CARBAZOLE

OF-N-BULYLPHTHALATE

FLUCRANTHENE

PYRENE

BUTYLBENZYLPHIBALATE

3,5'-DICHLOROBENZIDINE

BERZO(A)ANTHRACENE

CHRYSENE

BISC2-LTINYL HEXYL YPHTHALATE

D1-N-OCTYLPHTIHALATE

BENZO(B)FLUORANTHENE

BEM20(K)FLUORANTHENE

BENZO(A)PYRENE

YHDENO( Y, 2, 3-CO)PYRENE

DIBENZ (A, H)ANTHRACENE

BENZO{G,H, ¥ )PERYLENE
Festicides

ALPHA-BHC

BEJA-BNC

DELTA-BHC

GAHMA - BHC (L JIMDANE)

HEPTACHLOR

ALDRIN

HEFTACHLOR EPOXIDE

ENDOSULFAN ]

DIELORIM

&, 4" -DOE

ENDRIN

ftocation 1146-C-5

Samp¥

Depth

Unixs

wy/Kg
ug/kg
ug/kg
ug/Kg
ugsrkg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/xg
ug/Kg
ug/kg
ug/kg
ug/Kg
ug/kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/kg
ug/ig
ug/Kg
ug/Kg
ug/Kg

ug/kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/kg
ug/ky
ug/Kg
ug/Kg
ug/Kg

BO18VS
0.00

Result Q
N/R
370.000
370.000
£10.000
910_000
370.000
370.000
370.000
$10.000
310.000
370.000
370.000
LF.]
376.000
3170.000
W/R
570.000
370.000
370.000
370.000 L
376.000
370,000
370.000
370.000
370.000
370.000
370.000

cEcccEoESeCER

cac

rECcCCCEC=CEC

9006 V8]
.900 w
900 uw
.%00 us
.00 U
900 [FX]
960 ud
.$00 uj
.Too u
.700 uj
700 [1F]

P e

BOIBVSRE BO1BVEA BOYBVTA BO18VEA BpO1BK1
0.00 0.00 0.00 0.00 1.50
Result Q Result Q Result Q Result Q fesult Q

370.000 u 360.000 U4 340.000 ul 380.000 Ul H/R
370.000 ul 340.000 U 340 .000 ud 380.000 [17] H/R
170.000 ul 360.000 uwl 360.000 ul 180000 uld N/R
$00.000 (T8} 1800.000 ud 1800.000 LIF] 1900.000 uj /R
900. 000 ul 1804. 000 ul 1800.000 wl 1900.000 uJ W/R
37¢.000 ul 360.000 uwl 360.000 ul 380.000 (D] H/R
170,000 ul 340. 000 ui 340.000 [T¥] 180000 17} LT
370.000 U4 360.000 [1¥] 340.000 (1Y) 330,000 [1F] N/R
$00.000 ud 920.000 J 1800000 uj 170.000 4 N/R
310.000 ul 340.000 Lhd 340._000 ul 180.000 vl N/R
370.000 uJ 340.000 ul 3160000 us 380.000 u) H/R
370.000 [17] N/R N/R N/R N/R
2300.000 U 340.0600 ul 340.000 1] 380.000 Ul H/R
370.000 ud 340.000 ul 47.000 J 1ag.000 [1F] H/R
170._000 ul 360.000 uJ 65.000 u} 380_000 [1X] /R
370.000 uJ 340,000 ul 360.000 u 3p0.000 ul H/R
370.000 18] 720.000 LB 730.000 LI} 150.000 LY H/R
310.000 ul 340._000 ul 17.000 J 380.000 18] N/R
370.000 ul 340.000 [1}] 100,000 ] 380.000 us N/R
37¢.000 ul 1200.000 ul 340.000 ud £80.000 U N/R
370.000 ul 340,000 ul 340.000 w 380.000 ud N/R
170000 ul 360.000 ul 100.000 J 54.000 J H/R
370.000 ul 360,000 u 100.000 J &4 .000 4 H/R
370.000 ul 340.000 ul 360.000 Lk} 380.000 L] N/R
370.000 ul 340.000 uj 340.000 [19] 520.000 ud N/R
3170.000 ul 340000 [1¥] 340.000 uwl 300.000 Wl N/R
370.000 [1¥] 360.000 ul 360.000 ul 330.000 [TF] H/R
N/R 8.700 Ut B 400 wl 5.8G0 YA H/R
N/R 8.700 [1¥] B.500 ul B.800 uj H/R
/R 8.700 ul B.400 ul 2.800 [12] W/R
H/R a.700 ul &.600 17 B.800 uJ N/R
N/R B.700 uJ 8.600 i 4.800 18] N/R
H/R 8.700 uJ 8.600 ul B.ooo uJ H/R
N/R 8.700 W B.600 ul 8.800 ul H/R
H/R 8.7100 ul 8.400 ul 8. 800 ul /R
N/R 17.000 uy 17.000 L 18.000 s H/R
N/R \7.000 ul 17.000 ul 18.000 [FX] N/R
/R \T.000 Ul 17.000 w 18.000 ulJ H/R

0 "A3Y '90-¢6-1d\d0d
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Location 116-C-5

[

Sampt BOVBYVS BO18VSRE B018VEA BO1BVTA 8018vEA BO16X1
Parameter | Depth 0.00 0.00 0.00 0.00 0.00 1.50
Units Result q Result [-] Result Q Result Q Result '] Result Q

ENDOSULFAN ] | ug/Kg 3.700 [1¥] /R 17.000 uJj 17.000 [TX] 18.000 w N/R
4, 40000 | uprig 1.7100 u) (1] 17.000 11} 17.000 ud 18.000 ul N/R
EHDOSUL FAN SULFATE | ug/Kg 3.700 ud N/R 17.000 W 11.000 u) 18.000 [FN] H/R
4,4'-D0T | wy/Kg 3.700 [TF] N/ 17.000 U4 17.000 us 18.000 W) N/R
HETHOXYCHLOR | ug/Kg 19.000 ul /R 87.000 1Y) 84,000 ul 48.000 ud /R
LHDRIN KETOME | ug/Kp 3.700 ul MR 17.000 ul 11.000 uJ 18.000 (IX] H/R
LHDRIN ALDENYDE | ug/kg 3.700 u4 N/R N/R /R N/R N/R
ALPHA-CHLORDAME | ug/Ky 1.900 us N/ 87.000 s 84,000 U 88,000 Y} H/R
GAMMA - CHLORDANE | ug/Kg 1.900 ud N/R 87.000 wl B4.000 Y] 28,000 wJd N/R
CHLORDANE K/R /R (T} H/R N/R N/R
TOXAPHENE | ua/Kg 190.000 ult (7]} 170,000 ul 170.000 us 180,000 us H/R
ARDELOR- 1016 | ug/kp 37.000 uwi /R 87.000 uw 84.000 ud 88.000 7] N/R
ARDCLOR- 1221 | wa/Kg 16.000 us /R 87.000 [17] 86.000 [17] 82.000 us N/R
AROCLOR-1252 | wg/Kg 37.000 ul N/ 87.000 w 84.000 uJ 88.000 uy H/R
AROCLOR-1242 | ug/kg 37.600 ul N/ 47.000 u 84.000 uJ 88.000 ud H/R
ARDCLOR- 1248 | ug/Kg 37.000 [T]] N/R BY.000 w 84.000 ud 23.000 uJ /R
AROCLOR- 1254 | ug/iyg 37.000 ul W/ 170.000 17} 170.000 ul 180.000 ui /R
AROCLOR-1260 | ugskg 17.000 ud L 1] ] 170.000 uj 170.000 ul 180.000 u N/R




CE-V

Purameter

volatiles

CHLOROME THANE
EROMOMETHANE
ViYL CHLORIDE
CHLOROE THANE
HETHTLENE CHLORIDE
ACETOME
CARBON DISULFIOE
1,1-DECHLOROETHENE
4, 1-DICHLOROE | HANE
1,2-00CHLORDE THENE (TOTAL)
CHLOROFORM
1,2-DICHLOROETHANE
2-BUTANONE
1,1, - TRICHLOROE THANE
CAKBUN TETRACHLORIDE
VINYL ACETATE
BROMOD | CHLOROME THANE
1,2-DICHLOROPRCPANE
C15-1,3-DLCHLOROPROPENE
TRICHLDROE THENE
D1BROMOCHLOROME THARE
1,1,2- TRICKL-OROE T HANE
BEWZEME
TRANS-1,3-DLCHLOROPROPENE
2- CHLOROETHOXY ETHENE
BRUMOFORM
4-HETHYL - 2- PENTANOHE
2 - NEXANOME
TE TRACHLOROE THENE
1,1,2,2 TETRACHL OROE THANE
TOLUEME
CHLOROBENZENE
ETMYLBENZENE
STYREME
XTIEHES (TOTAL)

Semi-volatiles
PHENOL
ARIL INE

Location ¥16-C-95

Units

ug/Kg
ug/Kg
ug/Kg
ugskg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Xg
ug/Kg

ug/Kg
ug/ig
ug/Kg
ug/Kg
ug/Kg
ug/kg
ug/Kg
ug/kg
ug/kg
ug/Kg
ug/Kg
ugsrkg

ua/Kg
ug/Kp
ug/Kg
ug/Kg
ug/xg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/ kg

BO1AX2
5.00

Result Q

R/R
H/R
iR
R/R
LF
/R
NiR
N/R
H/R
H/R
W/R
R/R
H/R
H/R
R/N
N/R
K/R
/R
N/R
/R
N/R
L1 ]
N/R
N/R
N/R
N/R
W/R
N/R
N/R
W/R
N/R
R/R
N/R
N/R
N/R

360.000 u
H/R

Qi
I
sd1ex} BOIBKE
10.60 15.00
Resull Q Result
11.00Q0 u 11.000
11.000 u 11.000
11.000 1] 14.000
11.000 u 11.000
5.000 u 11.000
13.000 u ¢.000
11.000 u 11.000
11.000 u 11.000
11.000 u 11.000
11.000 u 11.000
2.000 u 1.000
11.000 u 11.000
11.000 u 11.000
2.000 u 14.000
11.000 u 11.000
N/R N/R
11.000 iU 11.000
11.000 u 11.000
11.000 1} 11.000
11.000 ] 11.000
13.000 u 11.000
11.000 u 11.000
11.000 u 11,000
11.000 1] 11.000
K/R N/R
11.000 u 11.000
11.000 u 11.000
11.000 u 11.000
11,000 u 11.000
11.000 u 11.000
1.600 uwl 1.000
11.000 u 11.000
11.000 u 11.000
11,600 u 11.000
11.000 u 11.000
370,000 [H] 350.000
K/R N/R

7

=4

cecocCcECCERECRER

(=4

CCEt -

cccECcEER

cceC

=]

R
TN

BO1BXS
20.00

Result Q

|

11.000
11.000
11.000
11.000
1%.000
14.000
11.000
11,000
11.000
11.000
11.000
11.000
11.000
11.000
11.000
N/R
11.000
11.000
11.000
$1.000
11.000
11.000
11.000
11.000
N/R

11.000
11.000
11.000
11.000
11.000

1.000
11.000
11.000
11.000
V1.000

cccscCcECcECCERER [

cescCcCcgC

- E [~ — —

340,000
N/R

c

pO13KS
20.00

Resul t Q

11.000 u
11.000 U
11.000 u
11.000 u
1.000 u
11.000 u
$.000 u
4.000 U
6.000 u
4.000 u
6.000 1]
6.000 u
11.000 U
4.000 U
4.000 u
14.000 u
&.000 u
6.000 u
6.000 u
6.000 u
4.000 u
4.000 u
6.000 u
46.000 u
N/R
6.000 u
11.000 u
11.000 ul
.ao00 us
.000 [1¥]
oco uJ
.000 ul
.000 uJ
000 u)
.000 us

O OO O D8 O O

340.000 u
N/R

(0 "A9¥d "90-t6-Td\d0d
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Location 116-C-5

Parameter

B1S{2-CHLOROE THYL JETHER
2-CHLOROPHENOL

1,3 DICHLORCBENZENE
1,4-DICHLORORENTENE
BEMZYL ALCOWDY
1,2-DITHLOROBENZENE
2-METHYLPHENOL
BIS{2-CHLORDLSOPROPYL)ETKER
4-METHYLPRENOL
N-HITROSO-DI-H-PROPYLAMINE
HEXACHLOROE THANE

NI TROBEMZENE

1 SOPHORONE

2- N} SROPHENOL
2,4-0THEVHYLPHENOL
BENZOIC ACED

B15(2- CHLOROE TKOXY }ME INAKE
2,4-DICHLOROPHENOL
1,2,4-TRICHLORDBENZENE
HAPHTHAL ENE
4-CHLORDANIL IRE
HEXACHLOROBUTAD I ENE
4-CHLORD-3-METHYLPHEROL
2-METHYLNAPHIHALEKRE
HEXACHLOROCYCLOPENTADENE
2,4 ,6-TRICHLOROPRENOL
2,4,5- TR1CKLOROPHENOL
2-CHLORONAPHTHALERE
2-MITROANILLHE
DIMETHYLPHIHALAYE
ACENAPHTHYLENE
2,6-DINITROTOLUENRE
AMILINE

3-HITROARIL INE
ACENAPHIHENE
2,4-DINLTROPHENOL
&-NITROPHENOL
CIBENZOFURAN

2,4 -DINITROVOLUENE

Units

ug/Kg
ug/Kkg
ug/kg
ug/Kg
ug/kg
ug/Kg
ug/Kg
w/Kg
ug/Xg
ug/Kg
ug/Kg
ug/Kg
ug/kg
ug/kg
ug/Ke
ug/Kg
ug/kg
ug/Kg
ug/Kg
ug/Ke
ug/Kg
ug/Xg
up/kg
ug/Kg
ug/ig
ug/Kg
w/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/xg

ug/Kg
ug/Ky
ug/Ke
ug/Kg
ug/Kg
ug/kg

801BX2 BO18K3 [ 1]} BO18X5 B8018xs
5.00 10.00 15.00 20.00 20.00
Result o Result qQ Result Q Result Q Result Q
360.000 u 370.000. u 340.000 u 340.000 u 340.000 u
360.000 U 370.000 u 3J60.000 u 360.000 [H] 340,000 u
340.000 u 370.000 u 340.000 u 350.000 u 340.000 u
160.000 u 370.000 1] 360.000 u 360.000 u 340.000 u
W/R W/R /R N/R 340.000 u
360,000 u 370.000 u 340,000 u 340.000 u 340.000 u
360.000 u 370.000 '] 340.000 u 360.000 u 340.000 u
350.000 U 370.000 u 340.000 1] 360.000 u 340.000 u
360.000 u 370.000 u 340.000 u 360.000 u 340.000 U
360.000 u 370.000 u 360.000 u 360.000 u 340.000 u
340.000 u 370.000 u 3140.000 1] 340.000 u 340.00G u
340.060 u 370.000 u 340.000 u 350.000 1] 340.000 u
360.000 u 3ro.000 o 360.000 u 360.000 u 340.000 U
340.000 u 370,000 u 340.000 u 340.000 U 3LD. 000 u
360.000 u 370.000 u 340,000 u 360.000 u 340.000 u
N/R K/R N/R N/R 1700.000 u
340,000 1] 370.000 1} 3460.000 u 360,000 u 340.000 u
340.000 U 370.000 u 340.000 u 3460.000 u 340.000 u
360.000 u 3};0.000 u 340.000 u 340.000 u 340.000 u
340.000 u 370.000 u 150.000 u 160.000 u 340.000 u
360,000 u 370.000 1] 340.000 1] 340.000 U 340.000 u
360.000 u 370.000 u 360.000 u 340000 u 340.000 u
340.000 u 370.000 u 540.000 u 340.000 1] 340.000 u
360.000 U 370.000 u 340.000 u 360.000 u 340.000 u
360.000 u 370.000 u 360.000 u 360.000 u 340,000 1]
350.000 u 370.000 u 360.000 u 350.000 u $40.000 u
860.000 u 890.000 u 280,000 u B840.000 u 1700.000 u
340,000 u 370.000 u 340.000 u 340.000 u 340.000 u
860.000 U 890.000 u 880,000 u 840.000 u 1700.000 u
340.000 u 370.000 u 340.000 u 350.000 u 340.000 1]
340.000 u 370.000 u 360.000 u 340,000 u 340.000 u
340.000 u 370.000 u 340.000 u 340,000 u 340.000 u
H/R N/R N/R N/R N/R
840.000 ¥ 890.000 u 880.000 i 860.0600 u 1700,000 [F]
360000 U 370.600 u 340.000 u 3460.000 u 340,000 u
850.000 u 890.000 '] 880.000 u B&0.000 u 1700.000 u
850,000 u a90.000 u 880.000 u 840.000 U 1700.000 u
350. 000 u 370.000 u 160.000 u 340.000 u 340.000 u
340.000 u 370.0G0 u 340.000 1] 340.000 u 340,000 u

(0 "A%Y '90-£6-74\30d
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Location 116-C-5

Samp BO18x2 B8018x3 BO1BX4 BO18NS BOABNG
Parameter | Depth 5.00 10.00 15.00 20.00 20.00
Units Result qQ Result [] Result Q Result [} Result Q
DIETUYLPHTHALATE ug/Kg 360,000 u y70.000 u 360.000 u 340.000 u 340.000 u
&-CHLORDPHENYL - PHENYLETHER 1 ug/Kg 340.000 1] 370.000 v 360.000 u 340.000 1] 340,000 u
FLUORENE | wg/Kg 340,000 u 370.000 u 340.000 1} 340.000 u 340.000 u
&-HITRCANILINE ] ug/Kg 860.000 u #%0.000 u 880.000 u 840.000 u 1700.000 u
G, DIHIIRD 2-METHYLPHENDL ug/Kg 860.000 [}] 290.000 u 280.000 1] 860.000 u 1700.000 u
N-HITROSODIPRENYLAMINE ug/kg 340.000 ] 370.000 i . 360.000 u 346.000 u 340.000 u
4 - BROMOPHENYL - PHENYLETHER | ug/Kg 340.000 u 370.000 u 340.000 u 360.060 u 340.000 u
HEXACHL CROBENIENE ug/kg 340.000 u 370.000 u 340.000 u 360.000 u 340.000 u
PENTACHLOROPHEROL | ug/kg 260.000 u B850, 000 u B880.000 u 860 .000 1] 17G0.009 u
PHENANTHRENE | ug/Kg 360000 u 370.000 u 360.000 u 340.000 u 340000 u
ANTHRACENE | ug/kg 360.000 u 370.000 u 360.000 u 360.000 u 340.000 u
CARBAZOLE | ugskg 560.000 u 370.0600 u 340.000 u 360.000 u N/R
O1-H-BUTYLPHTHALATE ug/kg 5&.000 u 40.000 u 53.000 u 3460.000 u 3450.000 U
FLUORANTHENE | ug/Kg 360.000 1] 370.000 u 360.000 u 360.000 U 340.000 u
PYREME | ug/Kg 360.000 u 370.000 u 360.000 u 360,000 u 340.000 1]
BUIVLBEHZYLPHTHALATE | wg/Kg 350.000 U 370.000 u 340.000 u 360.000 u 140.000 1]
5,3'-DICHLOROBENZIDINE | ug/Kg 3¢0.000 u 370.000 1) 360.000 u 360,000 u $80.000 u
BERIOCAIANTHRACEMNE | ug/Kg 360.000 u 370.000 u 360.000 u 360.000 u 340.000 1]
CHRYSENE | ug/Kg 340000 1} 370.000 u 340.000 u 340.000 u 340.000 u
BIS(2-LTHYLHEXYL )PHTHALATE | ug/Kg 360.000 u 370.000 u 39.000 /Y] 350.000 u 340,000 1]
Di-N-OCIYLFHIWALAIE | ug/Kg 340.000 u 370.000 u 340.000 u 360.000 u 340.000 u
BENZO(BYFLUORANTHENE | ug/Kg 380000 U 370.000 u 340.000 U 340.000 U 140 000 u
BENZOCKIFLUORANTHENE | uwg/Kg 340.000 u 370.000 u 360.000 u 360.000 u 340.000 u
BENZOC(A)IPYRENE | ug/Kg 3s0.000 u 370.000 u 360.000 v 360.000 u 340.000 u
INDENO(Y,2,3-CDIPYRENE | ug/Kg 360.000 u 370.000 u 340.000 [}] 340.060 u 340.000 u
DIBENI(A, HIANTHRACENE | ug/Kg 360.600 u 370.000 u 3460.000 u 340_000 u 340.000 u
BENZO(G,H, ) JPERYLEHE ug/kg 140.000 u 370.000 U 340,000 u 340.000 u 340.000 u
Pesticides

ALPHA-BHC ug/Kg 1.%00 u 1.900 u 1.800 7] 1.900 v 8.500 u
BETA-BHC | ug/Kg 1.900 1] 1.900 u 1.800 1] 1.900 u 8.400 u
DELIA-BHC | up/Kg 1.900 u 1.900 u 1.800 u 1.900 u 38.600 u
GAHHA-BHC (LINDANE) | ug/Kg 1.900 u 1.960 Uy 1.800 u 1.900 u B.&00 u
HEPIACHLOR | ug/Kg 1.§00 u 1.%00 u 1.800 U 1.500 u 8.600 u
ALDRIN | ug/Kp 1.900 u 1.900 u 1.000 u 1.900 u 8.400 u
HEPTACHLOR LFOXEIDE | ugr¥g 1.900 u V.900 7] 1.800 u 1.900 u B.400 u
ENDOSULFAN | | ug/Kg 1.%00 u 1.900 1] 1.800 u 1.900 1] 8.4600 u
DIELDRIN | ug/Kg 1.400 u 5.400 u J. 600 u 3.600 u 17.000 u
&,4"-DOE | ug/Xg 3. 600 u 3.600 u 3. 600 u 3.600 u 17.000 u
ENDRIN | ug/Kg 3.400 u 3.600 u 3.400 u 3.400 u 17.000 u

0 "A9Y '90-¢6-TIVIOd
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Location 116-C-3

i 4

-

IR s
B30

174256

Sampit BO1ANZ W 018x3 pO1BKE BO1BXS 8018X4
Parameter | Depth 5.00 10.00 15.00 20.00 20.00
units Result Q Result Result Q Resul t Q Result Q

EHDOSULFAM 11 ] va/Kg 3.4600 u 3.400 u 3.600 u 3.600 u 17.000 u
&,4-D0D | ug/Ke 3.600 u 3.400 [} ).600 u 3.400 u 17.000 u
ENDOSUL FAN SULFATE ug/Ky 3.600 u 3.400 u 3.600 u 3.400 u 17.000 u
4,4%-DDT | ug/kg 3.500 u 3.600 u 3.500 u 3. 400 u 17.000 u
METHOXYCHLOR | ug/Kg 19.000 v 1%.000 U 18.000 u 19.000 u 86.000 u
ENDRIN KETONE | ug/Kg 3.600 u 3.600 u 3.600 u 3.4600 u 17.000 U

ENDRIN ALDEWYDE | ug/Kg 3.600 u 3.600 u 3.600 u 3.4600 1} /R
ALPHA-CHLORDANE | ug/Kg 1.900 u 1.900 u 1.000 u 1.v00 u 84.000 u
GAMHA - CHLORDANE § uwg/Kg 1_900 u 1.900 u 1.800 U 1.¢00 u B86.000 1]

CHLORDANE N/R /R [T /R /R
TOXAPHENE | ug/Kg 190.000 u 190.000 u 180,000 [H 190.000 u 170.000 u
AROCLOR-1016 | ug/Kg 34.000 u 35.000 u 34.000 u 34.000 u 284.000 u
AROCLOR-122% | ug/Ke T4.000 u 74.000 u 72.000 u 73.000 u 84.000 u
AROCLOR- 1232 | wo/kg 34,000 u 36.000 u 34.000 U 34.000 u B6.000 1}
AROCLOR-1242 | ug/xg 34.000 ] 356.000 1] 34.000 u 346._000 u 86.000 u
AROCLOR-1248 1 ug/Kg 34.000 u 34.000 u 34.000 u 36.000 u 84.000 1]
AROCLOR-1254 | ug/Kg 36.000 u 36.000 1} 36.000 U 35.000 u 170.000 u
ARCCLOR-1240 | ug/Kg 36.000 u 36.000 1} 36.000 u 36.000 u 170.000 u

0 "A9Y¥ "90-£6-TY\JOd
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Location 116-8-1

Sampll BOSXYY BOSXN4 20575 BOSKYS
Purameter | Depth 17.00 19.00 22.00 27.00
Units Result [ Result q Result 11} Resul t Q
1norganics
ALUMINUM | WG/KG 7050.000 5330.000 &380.000 5530.000
AHVIMONY | MG/KG 1.700 ud 1.600 w 1.600 ul 1.600 ul
ARSENIC | MG/KG ¢.200 u 1.700 ] 2.100 u 1.700 1}
BARIUM | MG/KG 104.000 &4 .400 79.900 55.100
BERYLLIUM | MG/KG 0.210 1] 0.200 u 0.200 u 0.320 7]
CADMIUM | MG/KG 0.750 u 0.200 u 0.330 1] 0.20Q U
CALCIUM | MG/KG 4730.000 7850.000 3780.000 2790.000
CHROMIUM | MG/KG 33.000 6.900 22.000 10.200
COBALT | MG/XG 11.500 13.300 10.100 6.900
COPPER | MG/KG 23.700 23.600 18.000 12.300
IROW § MG/xG | 21900.000 27300.000 19100.000 13000.000
LEAD | WG/KG 5.800 J 5.200 [ 5.4600 4 & .000 J
HMAGHESIUM | MG/KG £210.000 J L630.000 J 5540.000 ] 3240.000 J
MANGANESE § MG/KG 298.000 83%.000 262.000 213,000
MERCLMY | WG/KG 0.100 u b.0%0 1] 0.100 u 0.090 u
MICKEL nG/KG 16.100 4 B.400 4 24.500 d 7.400 4
POTASSIUN | MG/KG 1010.000 907.000 171.000 896.000
SELENIUN | WG/KG 0.840 ul D.780 us 0.820 uJ 0.810 w
SILVER | MG/KG 0.420 U 0.390 u 0.3%0 '] 0.3%0 u
SOOI | MG/KG 372.000 515.000 373.000 317.000
THALLILM | WG/KG 0.p840 us 0.780 ul 0.820 u 0.810 u
VANAD UM | MG/KG 56.400 54,400 45.300 31.100
TINC | WG/KG 128.000 51.000 53.900 33.400
CYARIDE | MG/KG 0.530 u 0.450 u 0.530 u 0.510 u
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Inorganics

Gt 1y F L
fif%Zﬁ?aEiﬂa
Locetion V16-8-2
Sampil BOST20 p05Y21 805722 805723 W
Parameter | Depth 12.00 17.80 22.50 22.50
Units Result a Result a Result Q Result ]
ALUMENUM | HG/KG 7240 .000 6910.000 7310.000 6680000
ANTIMONY | WG/KG 1.600 4 1.700 Ul 1.600 14 1.700 ul
ARSENIC | MG/XG 2.600 u 2.500 u 2.400 u 2.000 u
BARIUH | HG/KG 82.200 11.700 92.600 T4.600
BERVLLIUM | MG/KG 0.200 u 6.210 u a.200 u 0.210 u
CADNMIUN | MG/KG 0.210 U 0.210 u 1.600 u 1.500 u
CALCIUN | MG/KG 4050.000 6180.000 6550.000 6010.000
CHRONIUW ] WG/KG 20.200 6.400 6.900 6.800
COBALY | MG/KG 9.900 13.200 16.400 14.900
COPPER | MG/KG 17.400 20.200 25.700 27.800
IRON | MG/KG | 20000.000 24400.000 30100.000 27800.000
LEAD | MG/KG 4,900 f] 2.900 ud 5.300 w 3.100 ul
MAGHESIUM | WG/KG 6440.000 ) 4850.000 J 5210.000 5000.000
MANGANESE | MG/KG 292.000 305.000 J47.000 334 .000
MERCURY | MG/KG 0.0%90 u 0.100 u D.0%0 uj 0.0%0 [11]
KICKEL | WG/XKG 9.000 J 9.500 4 $.300 §.400
POTASSIUN | MG/KG $316.000 1020.000 1140.000 1030.000
SELENIUN | MG/xG 0.840 ul 0.800 ui 4.100 (17} 4.000 uw
SILVER | MG/KG 0.400 U 0.420 u 0.400 W 06.420 u)
SODILUM | MG/KG 334.000 573.000 552.000 516.000
THALLILM | MG/KG 0.840 uJ 0.500 u 0.8%0 ud 0.600 u
VANADIUM | MG/XG 44.300 52.700 76.900 65.800
2INC | WG/KG 40.000 45.500 $9.300 58.400
CYANIDE | MG/KG 0,530 u 06.530 u 0.510 u 0.500 1]

0 A 90-£6-T4\30d
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Inorganics

Location 116-8-3

Samp# BOSKYR BOSXIO poSxI1 BOSK23
Parameter | Depth 9.40 12.70 12.70 16.80
Units Result [+] Result Q Result Q Result Q
ALUMINIM | HG/KG 4040 . 000 S890.000 4750_000 &630. D00
ANTIWGHY | WG/EG 3.200 us 3.400 us 1.770 uJ 2.400 ul
ARSENIC | MG/KG 2.000 uy 2.800 u 1.100 u t.200 ]
BARTLM | MG/KG 133_000 % _800 54.400 59,500
BERYLLIUM | MG/KG 0.200 0.230 0.540 u 0.220 u
CADMILM | MG/KG 0.730 u 1.200 1.300 J 0.4%0
CALCIUM | MG/KG 9280.000 5930.000 5470.000 6890, 000 4
CHROMIUM | HG/XG 10.800 J T.200 4 $.100 &4.500 i
COBALY | MG/KG 11.800 13.500 13.000 10.200
COPPER | MG/XKG 14.400 17.600 14.000 17.400
IROM | MG/KG | 21300.000 23400.000 20200, 000 23400.000
LEAD | MG/EG &.900 4 3.200 w 2.100 ul 2.900 u
HAGHESILN | MG/KG 4£190.000 4£980.000 4430.000 3950.000
MANGANESE | MG/KG 101.000 4 347.000 4 330.000 290.000 J-
MERCUAY | MG/KG 0.100 u 0.100 u 0.050 u 0.100 u
MICKEL | WG/KG 8.000 2.400 1.900 8.500
POTASSIUM | MG/KG 947.00Q $73.000 96%.000 801.000
SELEMEUM | MG/KG 0.830 ulJ 0.0840 uJ 0.430 u 0.930 ul
SILVER § MG/KG 0.400 uJ 0.420 i 3.000 0.650 v
SoDIuM | MG/KG 458.000 287.000 262.000 287.000
THALLIUM | MG/KG 0.830 u 0.8%0 v 0.430 u 0.930 U
VANADILM | HMG/XG 49._040 J 45,200 1 31.é600 35.000
TINC | MG/KG L. 00 45.800 35.100 34.500
CYARIDE | MG/KG 0.530 u 0.540 u 1.080 u 0.370 u
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Location 116-8-5

Inorganics

Sarpl BOSY24 RO5Y25 BOSY26
Parameter | Depth 8.50 11.20 17.00
units Result Q Result Q Result ]
ALUMINM | HG/KG $960.000 8170.000 4230.000
ANTINONY | MG/KG 2.100 Uy 2.3500 ul 2.200 uJ
ARSENIC | MG/KG 2.500 u 5.100 u 0.740 u
BARIUM | MG/KG 90.200 484,000 78.600
BERVLLIUM | MG/xG 0.300 0.490 0.240
CADRIIM | MG/KG 0.190 u 0.216 u 0.200 u
caLcium | mG/x6 63590, 000 14500.000 5340.000
CHROMIUM | WG/KG 12.400 19.600 ) 6.900
COBALYT | MG/KG §.200 9.400 12.100
COPPER | MG/KG 17.200 26.200 26.100
1R0M | MG/KG | 18500.000 17500.000 22500.000
LEAD | MG/KG 3.800 7.000 2.500 u
HAGHESIUM | MG/KG 4440.000 4$80.000 3820.000
HANGAMESE | MG/XG 315.000 J 3014.000 29%.000
MERCURY | MG/KG 1.400 1.100 4 290 -
NICKEL | MG/KG %.600 8.400 6.100
POTASSEUM { MG/KG 8¥9.000 ar2.000 53%.000
SELENIUM | MG/KG 0.7170 uj 4.000 R 4£.100 R
SILVER | MG/KG 0.570 u 0.620 u 0.600 u
S003IM | MG/KG 255.000 u 779.000 322.000
THALL IUM | MG/XKG 0.770 u 0.800 13} 0.820 u
VANADIUM | HG/KG 39.300 39.800 £3.700
2IMc | MGsxG b 68,400 69.400 125.000
CYANIDE | WG/KG | 0.520 u 0.530 u 0.510 u

0 "A2¥ "90-£6-THd0d
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Location 116-C-5

7$Mpl

BOVBVY B018vVie BO1BV4 BOIBVS BOVBVS 8018vse
Poram:ter | Depth 0.00 0.00 6.00 0.00 0.00 a.00
Units Result Q fesult Q Result Q Result Q Result Q Result Q
Inorganics
ALUMENUR | HG/KG | 11000 000 2770.000 4 1 10700.000 105060. 000 B760.000 5170.000 J
ANTIMONY | MG/KG 2.400 uJ B.990 u 2.500 ul 2.400 uJ 2.300 uJ4 9.640 4
ARSENIC | MG/EG 5.200 [} 2.000 u 3.700 u 4.700 u 5.100 u 2.100 u
BARIUN | MG/KG 21.400 $0.600 ] 96.000 88,000 e3. 100 &7.700 4
BERYILEUM | MG/KG 0.330 0.250 0.340 0.340 0.470 0.640
CADHIIM | HG/KG 0.220 1] 0.820 u 0.230 u 0.220 u 0.210 U [ W.1.1)] u
CALCEUM | MG/EG 6ved . 000 330,000 4 &640.000 61+0.000 4470.000 3480.000 1
CHROM LM § MWG/KG 128..900 J 7.400 J 226.000 4 270.000 J 335.000 1 137.000 J
COBALT | MG/KG 11.700 5.800 u 14.900 14.100 11.800 11.800
COPPER | MG/KG 22.500 8.700 28._100 T.900 22.100 15.200
IRON | MG/KG | 268300.000 13700, 000 4 | 40400.000 39200.000 4£2100.000 £3u00.000 J
LEAD | WG/XG T.900 2.800 uj 180.000 133. 000 564 000 J 129 000 J
MAGNESTUM | MG/KG &0205.000 1900.000 ) 6340, 000 5790.000 4570.000 3030,000 J
MANGAMESE | MGC/KG &26.000 J 242,000 ] &44.000 3 438.000 3 379.000 I 243.000 ]
MERCURY | WG/KG [LY-1)) u N/R 2.900 4.300 2.400 N/R
NICKEL | MG/KG 13.400 4.900 18.900 18.200 15.800 7.400
POTASSIUN | MG/KG 16903, 000 4£75.000 1720.000 1600.000 1450.000 1050.000
SELENIUM | MG/KG %.300 ul 0.410 ul 0.900 wl 0.870 ud 0.010 ud 0.440 ud
SILVER | MG/KG 0,860 u 1.230 ul 0.680 u 0.670 u 0.620 u 1.310 (1A
SODTUM | MG/KG 317.000 166,000 335.000 328.000 249.000 22%.000
THALL LUM | MG/KG 0.220 V] 0.4 u 0.220 u 0.220 1] 0.200 u 0.440 u
VANADIUM | HG/KG ¢3.300 16.400 61.300 56.300 47.700 26,600
ZINC ] HG/KG £0.000 23.100 4 125.000 138.000 131.000 71.900 b
CTANIDE | MG/KG 0.520 u N/R 0.530 u 0.530 u 0.510 U N/R

0 "ASY 90-t6-THA0Od



Pr-v

Location V14-C-5

Samph BO1BVY §01eva Boldve B01OVES 2011 BO16X2
Parameter | Depth 0.00 0.00 0.00 0.00 1.50 5.00
Units Result Q Result Q Result 4] Result Q Resiult ] Result
Inorganics .

ALUMINUM | WG/KG 9850. 000 7230.000 4 | 10100.00Q 6220.000 4 810,000 10400.000
ANTINONY | MG/KG 2.300 ud 9.510 u 2.400 uJ 8.990 u 2.200 u 3.100
ARSENIEC | ME/KG 4.800 u 3.300 u 4.000 u 3.300 ] 3.800 u 3.200
RARJUM | MG/KG 94.800 75.500 4 ¥7.000 ¢4.700 J B1.800 260.000
BERYLLILM | MG/KG 0.230 0.410 0.330 0.3%0 0.320 u 0.340
CADRIUM | MG/KG 6.210 u 0.870 1} 0.220 u 0.820 u 0.200 u 0.210
CALCEUM | HG/XE 5630.000 4£780.000 d 5630.000 3890.000 d 3920.000 5910.000
CHROHIUM | MG/XG 609.000 4 4£53.000 J 335.000 3 226.000 F] 12.000 15.100
COBALY | MG/KG 13.200 11.900 11.500 10.400 8.500 B.600
COPPER | MG/KG 4£6.800 35,200 30.900 18.200 15.200 14.4600
IROH 1 MG/KE | 44¢00.000 39500.000 J | 42800.000 28300.000 J ¥ 100,000 18000.000
LEAD | MG/KG 353.000 104.000 4 108.000 82.100 4 8.000 12.600
HAGHESIUM | MG/KG 5300.000 4£040.000 [} 5660.000 3520.000 1 45660.000 L4L60.000
HANGAMESE | MG/KG 445,000 4 345.000 J 520.000 J 321.000 ] 334.000 334.000
HERCURY | MG/XG 1.400 N/R 2.000 /R 0.0%0 u 0.150
NICKEL | MG/KG 24.300 21.800 19.300 11.000 12.900 11.500
POTASSIUM | MG/KG 1590.000 1000.000 1550.000 1680.000 1700. 000 1560.000
SELENIUM | MG/KG 0.820 us 0.430 ul 0.820 uld 0.410 [TX] 0.590 ul 0.430
SILVER | MG/KG 0.620 u 1.}00 ul 0.640 L] 1.230 w 0.8%0 1.300
S0DIUN | MG/KG 2i6.000 222.000 289,000 1¥9.000 143,000 344 000
THALLIUM | WG/KG 0.220 u 0.430 u 0.210 u 0.410 u 0.820 u 0.920
VANADIUM | WG/KG 56.900 35.700 59.700 33.400 34.100 36.000
TINC | MG/KG 309.000 259.000 Fi 161.000 133.000 4 %5.200 53.%00
CYANIDE | MG/KG 0.550 u /R 0.550 u N/R 0.510 U 0.550

u
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Location 116-C-%

A

ki
bt T

Saapdl BO18X3 20184 B01BXS BOIBX6
Parameter Dept:h 10.00 15.00 20.00 20,00
Unil:s Result [ Result [} Result Q fesult [
Inorganics ' .
suomiuon | uerts | 10s00. 000 11300.000 12500.000 8450.000 4
ANTINONY | MGAKG 2.400 s 2.600 wi 2.900 s 9.0 Wi
ARSENIC | mG/KG 3.400 u 3.200 u 4.000 u 1.408 i
AR | MG/RG ¥7.400 104 .000 107.000Q 113.000 J
BERYLLIUM | WG/iG 0.270 u 0.370 u 6.400 u 0.420
NVUTIT N 0.220 u 0.220 u 0.240 u 0.840
CALCIUM | MG/KG | &910.000 £530.000 4910.000 49¢0.000 J
chronive | wesie 11.800 14.200 16.4600 8.400
coeALT | MeskG 12.200 12.900 13,900 12.%00
COPPER | MG/KG 20.600 20.600 22.900 21.700 J
eoM | MG/xG | 22600.000 24000,000 25600.000 16300.000 4
LEAD | mG/KG 6.000 8.400 7.000 £.700 $
wacueston | me/ke | s750.000 5900000 £390.000 {830,000 4
MANGARESE | MG/KG 392.000 403.000 435.000 446.000 J
MERCURY | MG/XKG 0.100 u 0.090 u 0.120 u 0.140 u
NICKEL | MG/KG 13.000 15.400 16.100 13.500
POTASSIUN | MG/KG | 1810.000 2040.000 2130.000 1990000
SELENIUM | MNG/KG 0.430 u 0.460 W 0.480 1] 0.420 1
SILVER | MG/XG 1.700 1.900 1.500 1.700
sooium | msikG 277.000 260.000 400.000 359.000
THALLILN | WG/KG 0.920 u 0.950 u 1.000 u 0.420 u
VANADIUM | MGIKG 41,400 44,500 48.500 25.000
2INC | WGKG 55.400 57.700 61.400 46.500 ]
CYANIDE | WG/KG 0.560 U 0.550 ] 0.600 u 1.050

0 Ay "90-to-TINIOd
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lecation V16-8-1

U107

TElL

74

B d

Rad! unur.l ides

Parameter

AHERICIUM- 261
BARIUN- 140
BERYLLIUN-T
CARBON- 14
CERIUM-14Y
CERIUN- 144
COBALI-58
COBALY-60
CHROMIUM-51
CESIUM- 134
CESIUM-137
EVROPIUM- 152
EURDP JAM- 154
EURGP IUM- 155
IRON-59

GROSS ALPHA SCAN
GROSS BETA SCAM
TRETIUN

JOOINE- 133
POTASSIUM-&0
HANGANESE- 54
PLUTONIUM- 238
PLUTONIUN- 239
PLUTONIUM-239/240
RADILM-226
RUTHENIUM- 103
RUTHENIUM- 104
SIRONTIUN- 50
TECHNET it - 99
THORIUN-228
THORIUM- 232
THOR UM - 234
URANIUN-233/254
URAMIUN- 234
URANIUM- 215
URAHIUN- 238
1IHC-85
ZIRCONJUM-95

Samph
Depth

linits

ity

pti/a

pCila
pClsa
pcise

pCi/g
peise
ptisa

pisg
ptise
pisg

PCi/g
pCilg

peisg

pLity

peise
pCisg
pLifa

ptisa
pCise
peisg

BOSKYY
17.00

llesui t

0.482
H/R
Nk

5. 770
W/R
N/R
N/R

G187

15.010

0.5686

43.850

121.%00

9.%00
H/R
/R

-1.4%0

201.000

W/R
N/R
1%.5%u
N/R
0.108
3.600
N/R
1.043
N/R
N/R
13.200
N/R
0.869
2.028
N/R
0.434
/R
0.047
G.661
3.027
N/R

[+

UR

ks

BOSXY4 BOSXYS B0O5XY6
19.00 22.00 27.00
Result " Result Q Result Q
0.130 R 0.05¢ 0.002
N/R N/R LT
/R N/R [ FL]
6.180 4 1.160 3 1.6890 4
/R N/R N/R
/R N/R N/
/R H/R N/R
1.589 J .39 G.158 u
27.960 u 14.250 u 7.413 u
0.45% ud 0.222 u o117 u
22.9%0 3 10.360 1.3%4
59.150 4 17.560 L1114
L. TL9 4 1.195 [ ¥] ]
N/R NIR e
N/R N/R W/R
8.690 ] 5.180 R 1.900 R
76.700 R 54.300 14,900 u
#/R N/R N/R
N/R N/R N/R
13.720 uJ 10.1%0 u T, 180 u
HiR Nk N/R
0.088 R -0 164 u -0.035 u
0.920 n 0.289 0.067 u
N/R N/R N/R
0.802 ul 0.49% u 0,322 u
N/R N/R N/R
H/R R/R N/R
4.380 5.080 1.540
N/R H/R N/R
0.499 (1] 0_478 v 0.608 u
2.115 w b.o878 u 0.746 u
N/R N/R N/R
0.4640 LR 0.565 LR D.39é u
HIR K/R N/R
0.000 UR 6.057 uR 0.004 u
0.49) UR. 0.424 uR 0.327 u
1.935 ul 0.951 u 0.4654 u
K/R /R N/R

0 "A3Y "90-£6- 19300
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84~V

Parameter

Radionuctides
AMERICIUN-241
BARIUM - J40
BERYLLILM-T
CAREON- 14
CERIUNM- 141
CERIUM- 144
COBALT-58
COBALT-40
CHROMIUN-SY
CESIuM-134
CESIuM- 137
ELVROP UM 152
EUROP 1LM- 154
EUROF JuM- 155
IRON-59
GROSS ALTHA SCAN
GROSS BEIA SCAN
TRETIUM
FOOINE- 13}
FUTASSIUM-40
HARGANESE -S54
PLUTONIUN-238
PLUIONIUN- 239
PLUIONIUN-239/240
RADIUM- 224
RUTHENIUM- 103
RUTHENIUN- 106
STRONIIUM-90
TECHWET IuM- 99
THOR IUN-228
THOR IUM- 232
THORIUM- 234
URANTUM-2337234
URAWIUM-234
URANILN- 235
URANILM - 238
TINC-AS
ZIRCOMIUM- 95

ftocation 115-8-3

SampH
Depth
Uniits

pLilg
ptisg
ptize
pLisg
lise
pLise
pise
pCisa
pti/g
pCisg
KCifg
peizg

BOSXYB
9.40

Result

0.08%
N/R
N/R

4.100
N/R
/R
N/R

0.08%

17.840

0.102

18._380
N/R
N/R
LI
/R

-31.3%0

207.000
K/R
N/R

v.181
H/R

@.035

0.9
Wk

0.720
N/R
N/R

Iy.200
N/R

0.713

0.419
§/R

0.206
HiR

0.01%

0.188

e.237
N/R

uJ

[~ =

805N120 BOSXZ1
12.70 12.10
Result Q Result Q
0.024 0.008 im
iR 30.000 ur
N/R 2.000 s
3.580 4 0.600 R
N/R 0.700 T
N/R 0.300 UR
N/R 0.100 iR
0.0%7 uJ 0.040 UR
5.782 W N/R
0.1.0 w 0.060 R
4.705 4 2.780 R
N/R 0.100 Rk
N/R 0.100 R
Y} | 0.200 R
N/R Q.500 LR
2.760 [ ] 5.000 ®
26.300 un 54.000 R
/R N/R
LFL) 1000.000 UR
B.063 ul 15.300 R
N/R 0.050 LR
-0, bOS u N/R
0.075 U 0.039 uR
N/R N/R
0.313 uJ 0.900 UR
W/R 0.400 UR
n/x 0.500 uR
5.5710 [T 4.900 K
N/ N/R
0.579 18] 0.72% R
0.892 18} N/R
N/R 0.900 LR
0.476 u N/R
H/R N/R
0.000  uwR 0.007 R
D439 u D.240 UR
0.202 W 0.100 R
N/R 0.200 R

¥Ry S
F4n
BOSX23
14.80
Result [1]
0.020
[ 71
N/R
t.100 us
H/R
W/R
N/R
0.084 [1T]
2.979 [13)
B.D%$ ul
0.253 H
N/R
N/R
H/R
W/R
2.180 R
7.540 LR
N/R
R/R
7.914 uJ
N/R
-0.018 [1R)
0.006 u
N/R
0.271 ul
N/R
N/R
0.587 P
W/R
0.594 Ui
0.4%0 us
N/R
0.530 UR
H/R
0.008 UR
0.536 UR
0,249 W

0 "A%¥ "90-t6- IO
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Lacation 116-8-35

ov-v

Sanpi 1 BOSY24 205725 BOSYZE
Parameter | Depth 8.60 11.20 17.00
units Result Q Result ] Resul t Q
Radionucl ides
AMERICIUM-241 | pCify 0.008 ©.002 0.002
BAkIUN- 140 N/R N/R N/R
BERYLLILN-7 N/R LT N/R
CARBON-14 | |Lify 1,360 oW 3.770 [TH] 2.010 ul
CERIUM-14Y Wik IR H/R
CERIUM- 144 M/R N/R ¥
CoBALY-58 N/R N/R N/R
COBALT-80 | pCisg 0.134 J 0.280 d 0.184 J
CHROMILA-S51 | pli/g 3.208 ul 3.140 uw 2.902 ud
CESIuM- 134 | pCisg 0.9 W .12 W) 0.113 W
CESILM-137 | pCl/a 0.132 J 0.202 1] 0.104 ul
EUROPIIM-152 | pCivsg 1,186 J 1.527 1] N/R
EUROP LUK- 154 K/R HIR W/R
EUROP 1UN- 155 W/R N/R N/R
1R04-59 N/R LTL] N/R
GRDSS ALPHA SCAN | pCifg 3.060 ] 3.610 ] &.790 R
GROSS BETA SCAN | pCi/g 3.240 UR &§.450 uR 13,600 uR
TRITILM N/R N/R N/R
1001NE- 131 N/R N/R W/R
POTASSIUM-40 | pLisy 10.83u iy B.672 17| 8.70v ug
HMANGANESE - 54 N/R HfR N/R
PLUTONIUN-238 | pCi/g -0.018 uj -0.193 Ut 0.004 VX
PLUTONIUM-239 | pCisg 0.018 u -0.125 u 0.6 u
PLUTONLUM- 2397240 N/R N/R H/R
RADIUM-2268 | (Ci/g 0.554 ul D.449 us 0.227 ud
RUTHENIUN- 103 N/R /R H/R
RUTHENIUN- 104 N/R H/R /R
STRONTILUM-90 | pCifg ©¢.000 J -0.107 J '0.150 J
TECHRET 1UM- 99 /R N/R N/R
THORIUM-228 | pCi/g 0.606 [VF] 0.562 ul 0.486 ul
THORUM-232 | pCi/g D.748 ud 0.505 w 0.529 ul
THOR LM - 234 N/R N/R N/R
URANIUM-233/23%4 | pLi/g 0.575 LR 0.917 U D.568 UR
URAN 1UK - 234 N/R N/R N/R
URANILN-235 | pCivg 0.029 UR 0.054 uR 0.026 UR
URANIUM-238 } pli/g 0.5 U 0.842 [1X] 0.636 UR
TINC-65 | ptisa 1.3110 W 0.40¢ ul 6.296 W
ZIRCONIUN - 95 N/R H/R H/R

0 "A9Y '90-¢6-TANIOA



08-v

Location 1V6-C-5

Redionucl ides

Sampit ai18vi BO1BV4 pO1BVS s018vé BO13V7 polava
Parancter | Depth 0.00 0.00 0.00 6.00 6.00 0.00
Units Result Result ['] fesult Q Resull Q Result Q Result Q
AHERICIUN-241 | pLi/g 0.850 R 13.000 [ 7.500 R 7.700 ] 29.000 R 34.000
BARIUM- 140 N/R /R N/R LT | N/R VL]
BERYLLIUM-T W/ NIR N/R (111 /R /R
CARBON-14 | pCivg 6.800 u 264.000 64 14.000 BJ 49.000 Y] 640,000 [ 130.000 B
CERJUM-141 N/R /R H/R N/R N/R N/R
CERIUN- 144 H/R N/R N/R W/n W/R R/R
COAALT-58 N/R N/R N/R N/R N/R N/R
CoBALT-60 | prisg 10.000 180.000 160.000 130.000 310.000 300.000
CuROMILM-5Y | pCilyg 14.000 u 55.000 u $6.000 u 49.000 u £0.000 u 73.000 U
CESIUN-134 ] pLi/e 0.670 u 2.100 u 2.500 u 2.200 u 2.800 U 3.200 1}
CESIuM-13T | pLisg 5.100 790.000 120.000 200.000 #00.000 450,000
EURDPILN-152 | pCi/g 81.000 1400.000 1300. 000 820.000 1100.000 1400, 000
EUROPILM- 154 § ptisg 20.000 250,000 240.000 150.000 180.000 410,000
EURDP IUN-155 ] pti/g 1.900 f] 18.000 11.000 11.600 31.000 4£1.000
IRON-59 N/R N/R /R N/R N/R N/R
GROSS ALPHA SCAN | pCifg -13.000 UR 22.000 R 14.000 UR 52.000 R 110.000 [ 75.000 R
GROSS HETA SCAM | pCisg 83.000 d 2400.000 1900.000 1300.000 J 2700.000 3700 _000
IRITILN N/R N/R N/R N/R N/R NIR
100 1NE- 133 N/R N/R N/R L ¥l ] w/R N/R
POLASSIUN-40 § pli/g 15.000 u 6.300 u $.900 u 6. 8OO u 10.00Q u 12. 000 u
MANGANE SE -54 W/R N/R H/R MIR H/R N/R
FLUTONIUN-238 | pCi/fg 0.04) R 1.200 L} 0.930 R 0,850 R 1.800 R 9.400 R
PLUTONIUN- 239 n/R N/R N/R NiR IR H/R
PLUTONIUM- 2397260 | pLis/g 0.850 R 36.000 R 22.000 R 22,000 R 52000 R 190,000 R
RADIUN-226 | pLisg 0.84C 3.200 u 3.700 u 2.900 u 4.000 u 4,600 u
RUTHENIUM- 103 H/R N/R N/R W/R N/R N/R
RUTHENLUM- 104 H/R N/R N/R /R N/R H/R
STRONTILM-90 | (Ci/g 7.800 J 186.000 96,000 110,000 T70.000 S40.00u
TECHNET1UM- 79 N/R N/R N/R R/R N/R N/R
THORIUN- 228 | pCi/g 0.760 u 2.B00 u 3.000 u 2.500 u 3.200 u 1.700 u
1HORIM- 232 | pCisg 2.500 u 7.300 U 8.700 u 8.3100 u 10.000 u 11.000 U
THOR 1UM- 234 N/R N/R N/R N/R N/R HiR
URAHIUM- 233/234 | pCi/g 0.470 LR 1.400 [ 0.8%0 1R 0,690 UR 1,200 1 1.100 UR
URANTUM- 234 /R N/R N/R HiR /R H/R
URANIWM- 235 | pLisg 0.031 LR 0.070 UR 0.042 1R 0.023 UR 0.081 R 0.033 1R
URANIUN-238 | pCi/g 0.700 UR 1.300 R 0.840 UR 0.720 UR 1.108 UR 0.880 UR
TINC-&5 | peisa 3.000 u 7.500 u 9.400 u 8.000 u §.700 U 11.000 1]
ZIRCONILH- 95 N/R /R N/R N/R N/R N/R

0 A9y '90-£6-18\30d
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Parameler

Radionuclides
AHERICIUM-2410
BARIUN-140
BERYLLIWM-T
CARBOM- 14
CERIUK-141
CERIUM- 144
COBALT-58
COBALT-60
CHROMILM- 51
CESIUM-134
CESIUM-137
EURDPIIM- 152
EUROR 1M - 154
EUROPIUM- 155
§RON-59
GROSS ALPHA SCAN
GROSS BETA SCAN
TRLTIUN
VODINE- 131
POTASSIUN- LD
HANGANESE - 54
PLUTONLUM-238
PLUTONIUM-239
PLUTONIUK-239/240
RADJUM- 225
RUTHENIUK- 103
RUTHENTUM - 106
STRONT [un- 90
TECHNETIUN- ¢9
THORJUK-223
THORIUM- 232
THORIUM-234
URAHIUM-233,234
URANTUM- 234
URANIUMN- 235
URANIUM-238
LINC- 65
TLRCONIUM-95

tocation V16-C°5

Sampll 808Xy B08K2 RONEX3 BO1BXL aoiexs
Depih 1.50 5.00 10.00 15.00 20.00
units Result Q Result ] Result Q Result Q Result Q
pcisg oo u 0.130 -0.002 u 0.00r7 u 0.005 u
N/R n/R W/R N/R /R
N/R N/R u/r N/ LFL]
plisg -6,700 ul 7.700 uJ -1.300 Ui 6,300 ul -1.%00 u
N/R N/R N/R N/R N/R
H/R LT} nrt N/R N/R
K/R K/R N/ N/R H/R
pCisg /R 3.200 [ T11 H/R N/R
pcize H/R N/R N/R /R H/R
Ki/a N/R /R 7] ] iR H/R
pClsg 0.085 9.800 0.0 /R /R
ptl/e /R 13.000 0.078 N/R H/R
pCl/g N/R 2.000 (113 N/ N/R
pci/e W/R N/R N/R N/R N/R
N/R R/R NsR R/R N/R
pCi/g 7.200 R 10.000 R 3.900 R 5.700 R 3.%00 R
pci/g 18.000 32.000 14.600 16.000 17.000
N/R N/R MR H/R H/R
N/R /R - IR H/R /R
iy 15.00u 1] 11.000 u 10.000 u B.%00 u 7.900 1]
H/R N/R CN/R H/R N/R
pCifa -0.004 i -0.030 wl 0.004 71 0.000 ud 0.000 ui
N/R N/R /R N/R N/R
pLisg 0.006 (VR ] 0.210 . i 0.004 ut 0.003 ui 0.008 [1X]
pCh/e 0.520 u 0.680 0.330 u 0.430 U 0,320 u
N/R N/R < MR N/R N/R
N/R N/R N/R N/R N/R
plifg 0.250 u 1.300 J 0.110 U -0.004 u 0.180 u
H/R N/R H/R H/R H/R
plise 0.820 u 0.%10 U’ ‘W/R 0.700 u 0410 u
pcl/g 0.880 u 0.740 u 0.400 u 0.520 iU 0.430 [¥]
N/R W/R - WIR N/R N/R
pCisg 0.720 1] 1.100 u 0.%910 1] 0.780 0.840
H/R N/R H/R /R N/R
pCisy -0,023 u -0.016 [1F] 0.069 uJ 0.095 ul 4.000 w
pCise 0.660 ud 0.920 w 0.810 ud 0.850 ul 0.580 u
pcire N/R N/R N/R N/R N/R
N/R /R N/R N/R N/R

801BKS
20.00
Resul t

0.004
N/R
K/R

.40
W/R
N/R
N/R
H/R
W/R
H/R
K/R
N/R
N/R
H/R
H/R

15.000
36.000
H/R
N/R
Y. 181
/R
N/R
H/R
0.001
1.020
H/R
H/R
u.012
N/R
4,400
N/R
/R
N/R
K/R
0.00v
0.3%0
HiR
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APPENDIX B

SPECTRAL GAMMA-RAY GEOPHYSICAL LOGS
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DOE\RL-93-06, Rev. 0

RLS Spectral Gamma—Ray Borehole Survey

Project: 100—-BC-1 Log Date: Mar 25, 1992
Borehole: 116—-B—1 Anal. Date: Apr 09, 1992

Total Gamma Cs—137 Co—-60 Eu—-152 Eu=—-154
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DOE\RL-93-06, Rev. 0

RLS Spectral Gamma—Ray Borehole Survey

100-BC—-1
116—B-2

Project:
Borehole:

Cs~

Total Gamma
1X100 cps
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RLS Spectral Gamma—Ray Borehole Survey

Project: 100-BC-1 Log Date: Apr 08, 1992
Borehole: 116—-B-3 Anal. Date: Aug 13, 1992

Total Gamma Cs—137 Co—60 Eu-152 Fu—-154

1X100 cps pCi/g pCi/g pCi/g pCi/g
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DOE\RL-93-06, Rev. 0

RLS Spectral Gamma—Ray Borehole Survey

Project: 100-BC-1 - Log Date: Apr 23, 1992
Borehole: 116—-B-5 Anal. Date: Sep 14, 1992

Total Gamma Cs=137 Co-60 Eu-152 Eu—-154
1X100 cps pCi/g pCi/g pCi/9 pCi/g
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Depth (feet)

DOE\RL-93-06, Rev. 0

RLS Spectral Gamma—Ray Borehole Survey

Project: 100-BC-5 Log Date: Jun 30, 92

Borehole: 199—-B3—-1 Anal. Date: Sep 10, 92
| £, 52
Total Gamma Cs—-137 e Eu—-152 Eu~154
1X100 cps pCi/g pCi/g pCi/g *° pCi/g
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DOE\RL-93-06, Rev. 0

RLS Spectral Gamma—Ray Borehole Survey

Project: 100-BC-5 Log Date: Mar 5, 92
Borehole: 199—-B3-47 Anal. Date: Apr 6, 92
Total Gamma Cs—137 Co-60 Eu—-152 Eu-—-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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DOE\RL-93-06, Rev. 0

RLS Spectral Gamma—Ray Borehole Survey

Project: 100-BC-5 Log Date: July 9, 92
Borehole: 199-B4—4 Anai. Date: Aug 13, 92
Total Gamma  Cs=137 Co-60 Eu—152 Eu—154
1X100 cps -pCi/g pCl/9 pCi/g pCi/g
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Project: 100-BC-5 Log Date: Apr 22, 92
- —Borehoter 138=B4-5 Andil. Date: Jul 28, 92
Total Gamma Cs—137 Co-60 Fu—152 Fu—-154
1X100 cps =- pCi/g pCi/g pCi/g pCi/g
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RLS Spectral Gamma—Ray Borehole Survey
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